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Scott, Foresman 


Combining computers and classrooms... 


with confidence 


"Scott, Foresman's expe: 


se and commitment shows 


through in their microcomputer courseware...This is the 
way software should be; easy to use, effective and reliable. 


Dr. D. Thomas King; Ашот Онески, St. Paul Pubke Schools 
It takes more than knowledge to provide effective, useful сот 
puter products. It takes а commitment, A commitment to 
education providing the skills and concepts students need 
n; a commitment to expertise —making material 
; à commitment to simplicity — providing equip- 


Electronic 
Publishing Division 


Please send me a FREE Scott, Foresman Electronic 

Publishing catalog. 1 am interested in software for 

[3 School Management Applications С) Mathematics 

О Reading C Science С Computer Literacy 
SPIN Microcomputer in use 

Г 1 ат interested in microcomputer equi 

Please have a representative contact me 


ment that's easy to use; a commitment to students and 
educators alike resulting in friendly, effective, reliable com 
puter products 

Discover the Scott, Foresman commitment. Send for our 
FREE catalog and compare 


Scott, Foresman and Company 
1900 East Lake Avenue * Glenview, Illinois 60025 


Name. 
Position — 
School Address. 


 Ciy/Stote/ZIP. 


ATTENTION, EARTHPEOPLE! 
AN IMPORTANT MESSAGE FROM MOONBEAM SOFTWARE . 
ESPECIALLY FOR TI-99/4 (A) OWNERS! 


oonbeam Software 
will turn your com 
puter into an arcade 
‘machinel Super-fast 
action games now 
ready to take over your controls! 
Dazzling full-color graphics! Explo- 
sive sound effects! All now availa- 
ble in THBASIC andior Extended 
BASIC for the 16K console! 
Сап you protect your nuclear reac- 
tor from the relentless Allen Drones? 
Will your city be reduced to rubble 
Бу devastating nuclear explosions? 
BASIC or X-BASIC, $14.95 


Alien starfighters are attacking your. 
moonbasel Can you aim and fire 
your Moon Launch fast enough? 
Will your squadron be destroyed? 
BASIC or X-BASIC, 
514.95 


Help the Garbage 
Belly gobble up 
пре garbage ina 
field of garbage 


bage, he will diet 
XBASIC, $19.95 


STRIKE FORCE S 
MOONBEAM EX 


pails! But watch C Dear ono 
outl If you make C MOONVASON 
C GARAGE RELY 


Your planet is doomed! Destr 
the Cryolian death ship before it 
unleashes its deadly death rays, 
annihilating your civilization! 
X-BASIC, $19.95 


[n um =P Sr ll 


2 Bridge St, Northampton, MA 01060 
Telephone (413) 586-6290 


YESH want to turn my TIYA) into an Arcade 


Machine! 


(Pease crc C for cassette ог D for diskette versions) 


моз es AA 


send me the following gamefs} 


Defend your cargo ship from en- 
ету fighters on your supply mis 
sion to the outpost located deep in 
Quadrant 91 X-BASIC, $19.95 


Pilot your fleet of photon-powered 
ships through the asteroid cannons 
of Sulconon, the aerial attack squad 
of Caustress, the meteor belt of Tri- 
sodi Then face the unforgiving Zir- 
соп Droids! X-BASIC, $19.95 

Moonbeam Software is the key 
to unlocking the full potential of 
your TI-99/4{A| computer! All pro- 
grams are available on either cas: 
Sette or diskette! Attractively 
packaged in full-color boxes, each 
game includes both keyboard and 
Joystick versions. 

Ask for Moonbeam Software at 
‘your local retailer 
Or use the cour 

pon in this ad. 
| Dealer inqui- 

ries invited. Call 

Mr. Moon at 

(413) 586-6290, 


т a registered rade 


ow = A games copyright 1982 
MC OVSA bpoxe — Moonbeam Sota 
CE TEN 


Суб _ 


him eat raw даг- | 


SENI mark of es mens: 


$ the Invention of movable type 
changed the course of civitarion, so 
has the availability of the printe 


radically altered che role of tne Home Com 
puter, The aoditon of this peripheral 
| transforms your computer from an effi 
tent file clerk to a topnotch sei 

This month, ме look at a possible missing 
link in your Home Computer systema 


small macnine that can convert your vast 
storehouse of "soft" Information into 
Mard copy 


a printer, 
t 


To find cut (f you really nee 
or to help vou decide what kind you 
You'll need а clear explanation of print 
basics. Who Needs a Printer?! describes the 
different kinds of printers, explains how 
they work, and points out the important. 
Features Vou do and don't need 
You're convinced--ana you want that 
printer in time to print out your Valentin 
Malling list, But before you go shopping, 
| бо some comparing, Printers on Review 
| carefully looks at five T- compatible mode's, 
| noting structural differences ала compar 
Ing such factors аз speed, quality of print 
‘cost, and grapnics 


Speaking of graphies, in Chuck Lick 
Part 4 we will be completing our game 
programming lesson witn instructions for 
‘spaying the rolling dice And keep your 
eye on those tumbling sprites, They are 
classic representations of the vector, ac 


опо to this month's 060 Times lead 
article Vectors п LOGO Of Stars and 
Sprites demonstrates how TI LO 
sprites can helo students under 
concent of vectors at an early age 
before college physics, when it is tradi 
tionally aresenteo, 

While youre m а morhem. 
graphics» mode, try your папа а 
a program tnat demonstrates now LOCO 
сап use trigonometrie functions to 
graphically display the delicate petals oF э 
richiy recursive баву 

Do trigonometric Functions and vector 
analysis seem a bit heavy on the bran? 
Then maybe you need a gaming brew 
Lifeline to Titan may not, however, orove 


s and 
Daisies 


to bean esoecially relaxing interlude. It el 
and 


careful 
aft safely 


require orecise timing 
maneuvering te land vour sp 


4 9'or Home Computer Magazine 


the rugged terrain of 


For a truly relaxing break, why not turn 
to Professor Hol’ latest pocket progra 


yer OF Hanf Ph 


st on a 


Offers a new 

ic, carefully ех 
io that even 
АТ 


old game 
planing this simple progr 
beginners car ot 
programming and gaming skil 
Gaming skil is the subject in Part 2 


nturing Here you'll find con 
tung the rag: 
QE PE DU 

ven if you fancy Yourself a master of the 

adventure game genre, this ресе can 
teach you a trick or two 

And fancy tricks for learning math are 

entedin. Language for Teacher 

Y the Four ASPC programs in the art 

graphics to ilustrate such concent 

numbers" and odd vs even. The 


driitype progra 


s designed tc 


mutipication 
An aready famihar voice up in 
The voung woman whose voice you hear 


оп tne Parsec game 
have thousands of ded 
tc her com 


уле players 


to che night, you must cefend your bat 
tieship aganst an aggressive enemy yo 
can't even see 

n the miast of tne blinding exolosicns 
ang deafening cannon fire, you catch 
something strange о габаг screen 
Enemy reinforcements? No, the signals аг 


Until next month, have fun 
reading, learning, and RUNing! 
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ON 
SCREEN 


he ‘'$500 Word Processor’’—an 

impossible dream? It certainly 

used to look that way. Even as 
recently as last year, a computer with an 
80-column display, letter-quality printer, 
and word-processing software cost at 
least several times that figure—and my 
targeted **dream price" for an afford- 
able, complete word processor seemed 
light years away. But now ['m not so 
sure... 

It will take quite some doing, of 
course, before any manufacturer can 
turn this dream into reality. A few 
obstacles still have to be overcome—an 
Obvious one being the price of printers. 
But judging from how far we've come 
over the last two years— witness the rate 
at which home computers are being 
gobbled up by eager consumers—a new 
time frame is entirely possible: 
Technological breakthrough—fueled by 
typical mass-market production 
quantity—should result in an economy 
of scale that will drive component and 
assembly prices low enough to eventually 
reach the magic $500 barrier. So what’s 
the time frame? And who will achieve 
it first? I’m betting on Texas 
Instruments—and within 18 months! 

Technology and manufacturing 
economy are, in fact, progressing so fast 
now that the old “rules” just don’t apply 
anymore. There is no longer a clear-cut 
separation between low-cost ‘‘family 
computers" (of which the TI-99/4A is 
now clearly the industry leader) and the 
more expensive ‘‘business/professional 
machines” used mostly for word pro- 
cessing, spreadsheet, and database ap- 
plications. Relatively inexpensive-yet- 
sophisticated software products such as 
Multiplan™, TI-Writer, and Personal 
Tax Plan, as well as TI’s 99/4A Home 
Computer implementation of the 
p-System!™ are examples of this con- 
vergence. The trend was very obvious at 
the Consumer Electronics Show (CES) 
in Las Vegas last month. There was a 
clear sign that hardware prices are plum- 
metting, lower-cost peripherals are on 
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By Gary M. Kaplan 
Publisher & Editor-in-Chief 


the way, and software is finally in abun- 
dance; for the first time, the consumer 
really has a choice in system 
configurations. 

If 1982 was “The Year of the Home 
Computer," then 1983 will be “Тһе 
Year of Software." The quantity of 
game software we saw and heard an- 
nounced at the show was staggering. All 
I can say is, “Hold on tight to your 
joysticks—the arcade dam is about to 
break wide open . . ." Such well-known 
names as Walt Disney, 20th Century 
Fox, CBS, Thorn-EMI, Milton Bradley, 
and Parker Brothers will be producing 
software for game cartridges that will 
run on the TI-99/4A. 

Starting with the March Issue, 99'er 
Home Computer Magazine will begin 
regular coverage of the two new ТІ com- 
puters, the stackable line of compact 
peripherals, and the virtual flood of 
forthcoming software. The wealth of 
technical information and photographs 
that our team of editors obtained at the 
CES new-product debut (beyond what 
is revealed in this issue) will be presented 
in a series of articles over the next few 
months. This advance coverage will (we 
hope) prepare you for the time (in the 
first and second quarters, 1983) when the 
products actually appear on the shelves. 
And during the rest of the exciting year 
ahead, we will feature programs, useful 
applications, and tutorials on the new 
products. You can therefore expect to 
see a greatly expanded 99'er Home 
Computer Magazine. And yes, as you 
have noticed, we did slightly change our 
name and logo. This new identity is 
necessitated by the increased product 
coverage, and makes our magazine’s 
focus more easily recognizable on news- 
stands everywhere. 

By the way, we're still looking for 
more technical writers, editors, and pro- 
grammers to join our rapidly expanding 
operation here in Eugene, Oregon. If 
you've got the qualifications and are in- 
terested, please drop me a line. 


Dear Sir: 

Happy to see you've gone monthly. Now | won't 
have to wait so long for my favorite magazine! 

This letter is in response to one from Carol Bax 
from Lynnfield, MA in the November issue, who re- 
quested a program for putting a simple problem, as 
in her example "A +В Z7", up into the middle of 
the screen. 

Without having to resort co Extended BASIC or 
a long involved program in BASIC, I would like to 
submit this simple, eight-line program as a solution 
to the problem: 


10 CALL CLEAR 

20 INPUT "PROBLEM?":AS 
30 CALL CLEAR 

40 PRINT TAB(L1);A$ 

50 FOR X=1 TO 10 

60 PRINT 

70 NEXT X 

80 GOTO 20 


Line 10 clears the program from the screen after 
the initial RUN. 

Line 20 brings up the INPUT line and the cursor 
In response, type in the problem and press ENTER. 

The TAB in line 40 will move the copy to the ap- 
proximate center of the screen, provided the copy 
is as short as her example. 

The FOR-NEXT Loop in line 50, 60 and 70 tells 
the computer to print ten lines of nothing (blank 
lines), after the copy. This has the effect of scroll- 
ing the copy up to just about the center of the 
screen 

Line 80 puts the INPUT line back on the screen 
in preparation for the next problem while the first 
problem is still displayed 

You must use FCTN-4 (CLEAR) to exit the 
program. 

Oops! | forgot line 30. This clears the old INPUT 
line and the суред-іп copy from the screen, leaving 
only the problem, and the new INPUT fine at che 
bottom of the screen 

I'm looking forward to the next issue of the 99'er! 

Ted Whomsley 
Anaheim, CA 


Thanks, Ted, for a nice simple solution. 


Dear Sir: 

Why doesn't the new space game, Parsec, work 
on the 99/4 console? Why don't the advertisers who 
sell the module alert 99/4 owners of this 
shortcoming? 

Javier Narvaez 
State College, PA 


Alas. Javier, Parsec will NOT work with the old 
TI-93/4 console because of an improvement in Video 
Display Processor (VDP) components. (The VDP 
type in the TI-99/4 was the TMS9918 while the 
TI-99/4A uses the new TMS9918A.) The horizon- 
tal scrolling of the planet's surface was programmed 
in the high-resolution graphics mode only found in 
the new VDP "chip." By the way just changing the 
VDP chip in the TI-99/4 will NOT make it compati- 
ble with Parsec because of special interrupt-driven 
capabilities of the 99/4A that were also used in the 
programming. 


Dear Sir: 

| just got the November 99'er. What can ! say 
except "'great." l've been starving for a monthly 
magazine worth a darn! ! also enjoyed the joystick 
conversion routine by David Lewis, and che fix for 
Force |. However there were a couple of things 


missing. Line 1680 of the "'fix'' (pg. 7) should read: 
ON JZ GOTO 1730, 1690, 1730, 1700, 1730, 
1710, 1730, 1720, 1730. 

Also this necessitates changing Line 640 or the 
star-field won't move properly. Line 640 should 
read: IF JS= 1 AND K=0 THEN 660 ELSE IF Js- 0 
AND S=0 THEN 660 

This passes control to 660 if there is no change 
in position of the gunsight and changes the star-field 
if there is. 

All in all, not bad though! 

Keep up the excellent work, guys. 

Jim Lewis 
Champaign, IL 


Thanks, Jim, for showing us the error of our ways 
We checked out your method and it works fine. 
Many readers sent in other corrections for this 
FORCE I—joystick problem 


Dear Sir: 

| am sending you a tape for the TI-99/4A com- 
puter. The first program is a drawing of "Papa 
Smurf"’ and the second program shows a ghost fly- 
ing from a "Haunted House" to his grave. | would 
like to know how to add some sound effects and 


Entering 99'er Programs 


New readers should be aware that 
within tne magazine's pages are found ac- 
tual computer programs that you can put 
into your Home Computer and enjoy. 

Make sure you have any special system 
components required by the program (i.e., 
the Speech Synthesizer, Extended BASIC 
cartridge, etc.). Then, using the console 
keyboard, you can type the printed 
magazine listing (character for character, 
and line by line) into the computer's 
memory. 

Before entering the program, connect a 
cassette recorder to the computer. Make 
Sure you have two blank cassette tapes. 
For each 10-20 lines you type in, use SAVE 
CS1 to save that program segment onto 
one of the tapes. Alternate between the 
two tapes each time you save the program. 
Be sure to rewind to the beginning of each 
tape before saving, so that you always 
record over and replace the shorter seg- 
ment of program lines with the longer seg- 
ment. By following this procedure, you'll 
always retain most of your work even if 
the lights go out or someone turns off the 
computer. 

Double check your typing against the 
program listing for errors, and then have 
someone else check it. The most common 
errors are typing the letter "О" instead of 
the number "0" (zero)—they are not inter- 
changeable to the computer. This is also 
true for the letters "I" and "L" and number 
"1" tone). [See "Key-In Reference" on p. 41 

Every time you make a correction to 
your program, SAVE CS1 and switch the 
tapes. Once all the errors are corrected, 
you will have a good copy of the program 
on the last tape. Before turning off the 
computer, put the other cassette tape in 
your recorder and once again SAVE CS1. 
Now, if one tape gets damaged, you won't 
have to enter the program listing via the 
keyboard all over again. Have fun and hap- 
py computing. 


color. | have made several other drawing programs: 
Pac-man, Pink Panther, Woody Woodpecker, E.T., 
Bugs Bunny and others. | have also made up some 
games. 

| am twelve years old and have had my computer 
since Christmas 1981. For my last birthday, | receiv- 
ed Tunnels of Doom, Parsec and Extended BASIC. 
| am interested in trying the Adventure series. 

! love getting the 99'er Magazine and have sent 
for back issues. | think it would be great to include 
some articles by kids who are using the computer 
and their problems with games and programming. 
1 have made up eleven tapes of ideas myself. | would 
like to know what you think of my programs. 

Mike Johnson 
Schaumburg, IL 


Well, Mike, you certainly understand ТІ BASIC 
statements CALL CHAR, CALL HCHAR, and CALL 
VCHAR very well. It must have taken a long time 
to figure out all the character definitions for the two 
line drawing programs you sent in! We used the 
Screen Dump for Mini-Memory (see November 
99'er page 19) to print a copy of your Papa Smurf 
drawing on the TI-99/4 Impact Printer. 


Now you can learn about sprites from your new 
Extended BASIC manual. Yes, we'd love to have 
articles from all our young 99'ers out there— 
especially with photos, showing you at your 
computers. 


Dear Sir: 

Your magazine is number one. | couldn't ask for 
a better written or more informative magazine. 
None of the other magazines hold a candle to the 
level of interest your 99'er produces in me. Please 
continue the excellent work. (When your billing 
dept. informs me of "Renewal Time," you can bet 
| will.) 

Do you project either Т or some third party mak- 
ing up a сага for the TI-Box that will allow use of 
the many APPLE programs? 

Fred Deissinger 
Jacksonville, NC 


Fred, we are not aware of any BASIC language 
conversion cards for the TI-Box being available or 
even in the planning stages. By the way, you don't 
have to wait for our billing department to send a 
renewal notice to renew . . . 


Dear Sir: 

1 would like to express that your magazine is ab- 
solutely the very best thing that has happened to 
TI-99/4A users. | am delighted that you are going 
on a monthly schedule. І also applaud your decision 
to go to larger print for the programs listed in the 
games section. 

Doyle W. Davis 
Lubbock, TX 


Гат glad you like the larger print for the pro- 
grams, Doyle. It is always a hard decision to balance 
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this generation's microprocessor (the 
16-bit 9900 family), built A 
lécolor capability, 5 octaves of music, 
3-part harmony, numerous sound effects, 
and the ability to plug in RAMaaving 
Solid M cartridges 
Plug-in ROM. Think about that fora 


Memory Expansic 
th 2 serial and 
ontroller that 

ided drives (or 
ded drives). You 


D p-Systemt by 


access, and a high quality 10-inch color 
monitor 

Now that a lot of high-powered, 
sophisticated computer for the money: 
That’ why, when you decide on a cor 
puter for the family, we just don't think 
youll pick an Apple. 


Creating useful products 
and services for you. 


TEXAS 
INSTRUMENTS 


| Think of ir— The 99'er Questionnaire 
| This 4-мїнитє Questionnaire САМ Actually impact The Home Computer revolution!!! 
FOR ALL READERS 


1. Аге you presently a subscriber? | Yes LINO 

2. If not, do you intend to become one within the next $ months? | JYes LINo 
|: 3. Ifnotasubscriber, where did you get your copy? (Newsstand [Supermarket [ )Bookstore | lAirport | Users group 
P Cicomputer store | )Chain/department store ОВоггомей from friend | Other place 
i 4. What category of articles do you enjoy the most? (BASIC programming tutorials [ )system tutorials ( Photo features 
| & news items Game programs Education programs [Utility programs (Product reviews OLOGO articles 
i 5. How much total time do you spend with each issue? | ILess than 2 hours [ 2-4 hours [ 15-7 hours (18-10 hours (111-13 
| hours Lover 14 hours 
| How many other computer-related magazines do you currently read? (None Г11 [12-4 05 or more 


6. 

7. Аге you [JMale Female LJUnder 16 years of age 116-20 [321-25 [126-30 [131-35 [ 136-40 (141-50 Clover 50 

8. Are you a student? | Yes | ]No 

9. What is your annual household income? [lunder $5000 [1$5000-$9999 [1$10,000-$14,999 [.1$15,000-$19,999 
(1$20,000-$24,999 | 1$25,000-$30,000 [lover $30,000 

. What is your ZIP code? ] | 


FOR READERS WHO DON'T YET HAVE А TI COMPUTER 
. Do you intend to buy а TI computer? No Г Yes (within 3 months) Г Yes twithin 3-6 months) ( Yes (within 6-12 months) 
. Which do you think you'll purchase? Г1Т1-99/4А Home Computer [_ITI-99/2 Basic Computer [Compact Computer 40 


. What do you anticipate your primary use of a Ti computer will be? | Entertainment | Education | Computer literacy 
Оноизепо!а management | JJob-related homework | JBusiness [ |Professional use 


FOR PRESENT TEXAS INSTRUMENTS COMPUTER USERS 
1. Which system(s) do you currently own? [199/4 (199/4A 199/2 Jcc-40 
2. What was your primary reason for buying it? | |Entertalnment ( Education L] Computer literacy [Household manage- 

ment | ]Job-related homework [_|Business | Professional use 
3. What was your primary reason for buying the Texas Instruments brand? 
1Сотрапу name/reputation (Features for the money (16-bit microprocessor | convinced by friends/ relatives ОЕаѕе 
of use [Prior use In course or "Advantage Club" 
4. Which additional TI computer are you likely to purchase within the next 6 months? None [199 / 4А 199/2 Licc-40 
5. What peripherals do you currently use? Cassette recorder ( ]Disk controller & drive(s) [Peripheral Expansion Box 
185232 (132K Memory Expansion TV (JB/W monitor | IColor Monitor (JSpeech Synthesizer [ Joysticks [ Printer 
Modem Op-Code Card С нех-риѕ Adapter | |Wafertape Drive 
Put a CIRCLE around the above peripheral you are most likely to buy within the next 6 months. 
Mark all TI language software you own or plan to buy within 6 months. | JExtended BASIC _199/ 4A Editor / Assembler 
UCSD Pascal LJLOGO LiForth Ум! Memory Pilot [1СС-40 Editor/Assembler 
8. How much money do you expect to spend within the next 12 months on your computer system? 
| 


THANK YOU 


Wana 


ма 


ЅОғЕМағе........................... опе Llless than $30 ( 1$30-50 [1951-100 | 1$101-250 [ lover $250 
Peripherals........... one Liless than $50 L1$50-100 (1$101-250 []$251-500 Lover $500 
Books................ one (less than $10 2510-25 0526-50 [over $50 . 
Blank tapes & disks None [less than $15 1515-35 0536-75 [over $75 

Furniture, dust covers, & accessories... (None (01е than $25 [1$25-100 Llover $100 


9. How many software CARTRIDGES do you expect to purchase within the next 12 months? 
None [71-3 14-7 118-12 Clover 12 
10. what % of the above CARTRIDGES will be for entertainment? [10% [ jless than 25% (25-50% [ 151-75% [176-100% 
11. Circle above what % of the CARTRIDGES will be for education. 

12. Have you purchased from any of our advertisers in the magazine within the last 6 months? 

Омо L Yes, Software lyes, Peripherals Yes, Books Yes, Blank tapes & disks (Yes, Furniture, dust covers & accessories 
13. About how much money have you spent on the above purchases? 

О1еѕѕ than $25 ( 1$25-50 | 1$51-100 [1$101-250 [1$251-500 [1$501-1000 Clover $1000 

14. Оп the average, about how many program listings in each issue do you key into your computer and use? [None 

1 20r3 4 or more 


Detach, fold and mail. See other side for instructions. 


PLEASE HELP 


Let us know what you like by voting 
for your favorite article or program in this issue. 
The winning author will receive 
a bonus of $100.00 
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LJ 25 joys of Adventuring Pincus O 49 Daisies Kirchner 
30 Lifeline to Titan Bill Bies O 56 ASPIC Berner and Martin 


capabilities and they offer you innumerable benefits. For 
example: 


* Program listings and data reports are easier to read on paper 

than on display screens. 

e "Hard copy” protects you against data losses caused by 

equipment failure or power outages. 

* Payroll checks and mailing labels can be printed straight from 

your computer list. 

If you still need convincing, consider this: Why are your eyes 
bloodshot, and your cuffs and shirttails scribbled upon with pro- 
gram line numbers, page references, file names, and other 
details? 

Now—Who needs a printer? 

The printed word is a tangible and dependable medium for 
information. Once information is down on paper, you can do 
a great deal with it: analyze it and make corrections, com- 
municate with another person, or file it away—knowing it will 
be there when you need it, next week or next year. 

Printed information also has character. You can feel its tex- 
ture and weight. Whether it be newsprint, computer printout, 
or slick magazine stock, the paper itself contributes to the im- 
pression conveyed. 

Finally the printed word has authority. Ideas, agreements, 
calculations, and descriptions become documents when printed. 
Printed words will not rearrange themselves, change meaning, 
or dissolve into gibberish. This cannot be said for oral com- 
munication (nor for some computer programs). 

Adding a printer to your Home Computer system provides you 
with the benefits of the printed word. Information is transformed 
from bytes and pieces into a tangible document you can scrawl 
on, mail to friends, or rip into shreds. This article will focus on 
printers that are affordable, available, and intended for use with 
personal computers—the kind you will find at computer stores. 
We are not going to discuss printers that cost more than $1000, 
build-it-yourself printers, laser printers, or ink-jet printers. Some 
of those excluded may be interesting to read about, but we must 
be practical. 
That leaves us with two types of printers: (1) dot-matrix im- 
pact, and (2) daisy-wheel. 


Choosing a Printer 
The differences between printers are significant—perhaps more 
so than the differences between computers. Software can mask 
discrepancies between computers, but not between printers 
Think of it this way: In selecting a printer, you are choosing a 
set of limitations. Sound negative? Well, nobody yet has invented 
the universal, ail-purpose, unlimited printer—and if someone 
does, who'll be able to afford it? So choose your limitations 
carefully. | 

What is important to you? Decide on your top priority first. 

* quality of printing type 

* printer speed 

* cost 

* special capabilities such as graphics or plotting 

There is a definite trade-off between speed and quality of 


printing. Rather than compromise, some manufacturers offer two 
modes in a single printer: one creates well-defined characters 


| "he latest printers have a wide range of features and 


Ц А Н РРА 
‚эз 2 


408 Flaxseed Lane 
Forth Worth, TX 76108 


but is relatively slow; the other is much faster, but less readable 
and appealing. 

If you plan to use your printer for word processing—business 
letters, reports, manuscripts, newsletters, and other reading 
matter—quality of printing should be a top priority. 

For data processing—lengthy accounting documents, inven- 
tories, program listings, and other high-volume material—you 
should get the fastest printer you can afford. A slow one can turn 
out to be a “printer's devil," tying up your computer and keep- 
ing you from your work. 

For your personal record keeping, program development, and 
informa! word processing, cost will probably be the primary 
factor. 

When looking at printers, ask two questions: 

Т. Does it print dot-matrix or fully-formed characters? 
2. Does it use plain or special paper? 


What's a Dot Matrix 

Dot-matrix characters are made up of dots. The amount of 
detail in each character is limited by the density of its matrix. 
(See Figure 1, below, for further explanation.) 


Figure 1 


| L1 
5by7 5 by 8 9 by 9 
A dot matrix is a pattern of dot positions. For example, a sheet 
| of graph paper can be considered a very dense dot matrix. Dense 
means there are a lot of dot positions on it, allowing a great deal 
of detail in each character. The most common dot matrix is 5x7. 
| That's 5 columns, each containing seven dot positions. Figure 
Т above compares the letter “А” at three different dot densities, 


By Charles M. Ehninger ; 


(5 by 7, 5 by 8, 9 by 9) 


Most plain-paper printers transfer characters onto the page by 
striking an ink ribbon against the paper. For this reason they are 
called impact printers. Special-paper printers use other means 
such as heat, electrical current, or chemical action. 

Dot-matrix impact printers are the most versatile and popular 
group. Most recent models have several character styles and 
sizes, including high-density matrices of up to 9 by 9. Some can 
even plot points and create high-resolution graphics. 

Generally, dot-matrix characters are not as easy, nor as pleas- 
ing to read as fully-formed characters. However, some recent 
units have a letter-quality mode in which the dots overlap to ap- 
proximate fully-formed characters. Dot-matrix printers are fast, 
ranging from 50 to 180 characters per second (cps), and range 
in price from under $400 to well over $2000. With their wide 
range of prices and capabilities, dot-matrix printers can be con- 
sidered for almost any data processing, word-processing, or home 
use. . 


Daisy-Wheeling 
Daisy-wheel printers produce fuily-formed characters as clear 
and crisp as those of typewriters. Fully-formed characters, con- 
Continued оп p. 16 
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295.95 
—100.00 


195.95 What a deal! 


WHY SHOULD I BUY ATI HOME COMPUTER? 


• So you can learn the basics of BASIC. 

That's the built-in programming language that the 994/A speaks 
And the Home Computer comes with two books; one to teach you 
BASIC from the very beginning and the other a complete reference 
guide. 


© You like to 004 and draw. 
TI-994A has easy-to-prograr high resolution graphics and 16 colors. 


* You love to sing and you want to program your own 
accompaniment. 
The TI Home Computer has 5 octaves and 3 voices. (It has a noise 
generator, 100.) 


* You want a computer but you don't want to buy a lot of extra 
equipment right now... 

16K RAM + 26K ROM = 42K memory іп the starting unit and all 
you need is your own black and white or color TV. 


• „However, you do want the assurance of being able to add on 
later. 

Tl offers a complete line of peripherals and accessories as well as а 
seemingly endless line of software. 


e You'd like your kids to stay home more often. 
With the fanciest arcade and adventure games in town they’! 
NEVER want to leave. 


e You're an efficient and well organized person who likes to keep 
records and receipts in order. 
Lucky you! TI is hot on Home Management programs. 


e You want to learn to type...to spell...to play bridge...to teach 
your child to read...to get faster and better in math... 

What an educational value the Home Computer is! ТІ puts out 
exceptional educational software and more is coming all the time 


TISUPPORTS HOME COMPUTER 


Our low price AD 


Rebate from Texas Instruments 


WHY SHOULD I BUY IT AT DHEIN'S? 
Because Dhein's prices are LOW-EVERY-DAY PRICES. 
DHEIN'S carries everything TI makes for the Т! Home Computer. 
It’s one stop shopping for the best 3rd party software on the market 
And fast, convenient service to boot 
At Dhein's there's no hidden extra charge for VISA or Master Card 


And there's only a $2.98 shipping and handling charge for ANY size 
order ANYWHERE in the continental U.S.A 


Where but at Dhein'scan you geta FREE Computer Bulletin that has 
Т\-99/4А news as well as programs that you can type in yourselt? 


Where else can you get a completely descriptive price list? 


Where else can you get such careful attention and such good advice 
as when you call us? 


If you haven't already done so, send for your Bulletin TODAY. Free 
for 1983. 


FREE  suescription to the COMPUTER BULLETIN 


Name 
Street State 
City Zip ~ 


TI supports their Home Computer. 
Dhein's supports their customers. 


Because, at Dhein's, WE LOVE YOU 


HAPPY VALENTINE’S DAY 


Only $2.98 shipping & handling in Continental U.S. Any size order. No extra charge for VISA or Master Charge. 


lowa residents add 3% sales tax. 


The best combination of Price, Service and Quality is TRUE VALUE. 
More than just a name, it is our way of doing business. 


DHEIN' 


7 W. Airline Hwy. 
Waterloo, 1A 50701 


(319) 236-3861 


On 


By W.K. Balthrop 
99'er Magazine Staf 
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would end up writing a massive book, and by the time we 
were done, it would need complete revision. 

As à practical overview, we have selected five models whose 
combined features will give you a good idea of what is available 
in printers at this time. 

If you are a newcomer to the realm of printers, I suggest reading 
Who Needs a Printer?! by Charles Ehninger on page 9 of this 
issue. It will help you understand many of the terms used in the 
following reviews. 


Г we were to review all the printers on today's market, we 


Gemini-10 
The Gemini-10 by Star Micronics is an 80 column dot-matrix 
printer, with bidirectional logic-seeking head positioning, and 
speeds of up to 100 characters per second. The standard model 
comes with a parallel interface, 2.3K buffer, and dot-graphics. 
An RS232 interface with 4K buffer, and RS232 cable are available 
as options. The standard unit's suggested retail price is $499.00. 


Special Features 

The Gemini-10 has some features usually found only on more 
expensive printers. There are 9 type-styles available. Most printers 
of the Gemini-10 price range include normal, condensed, enlarg- 
ed, emphasized, and sometimes double strike as the only available 
fonts. But the Gemini-10 comes with all of these plus elite, italics, 
super-scripts, and sub-scripts. There are also 64 special and 
foreign characters, and 32 block and line drawing characters. Op- 
tional is a 2K user-programmable ROM (Read Only Memory) 
for a special set of 96 proportional characters. The proportional 
characters are of varying widths, like those in this text. For ex- 
ample a small ‘‘f’’ takes up 5 horizontal dot positions, while the 
letter **W"' takes up 15 dot positions. 

The standard type-styles available on the Gemini-10 are as 
follows: 


L FOBT Gemini-10 Printer 
NSEJ FONT 


COND. ЕМ АББ 


FER INCH 
EMPHASIZED MOD 


me i 
The Gemini-10 measures 15.2" x 12.4" x 5.3”, and weighs 15.4 
pounds. Both friction-feed and tractor-feed are standard. In ad- 


dition to its ability to use single sheets and fan fold paper, the 
printer comes with a holder for roll paper. Access to the interior 


of the printer is simple. Only two screws hold the two outer hous- 
ings together. The only reason for opening the printer is to ac- 
cess the miniature slide switch set for the optional RS232 inter- 
face. All other miniature switch settings are exposed at the back 
of the printer. This greatly reduces the chance of accidental 
breakage or electrical shock, should you forget to turn off the 
power. 

In order to connect the Gemini-10 to the Т1-99/4А computer, 
you will need to alter the RS232 cable connecting the printer to 
the TI RS232 interface card. The wires to pins 11 and 20 must 
be interchanged on one end, or the computer will keep writing 
to the Gemini-10 even after the buffer is full—leading to lost data. 
Graphics 

The Gemini-10 lets you create graphics in three ways. The first 
is with a set of line drawing and block characters residing in the 
printer's memory. There are also two dot-graphics modes. Nor- 
mal density dot-graphics can print up to 480 dots horizontally 
on one line. In the double-density mode, up to 960 dots can be 
printed on a single line. 

Documentation 

Because the Gemini-10 was recently introduced, we were able 
to get only the preliminary manuals. However, if these are any 
indication of the final product, users will not be disappointed. 


PrintMate™ 99 


The PrintMate 99 from Micro Peripherals, Inc. is an 80-column 
bidirectional dot-matrix printer, capable of printing up to 100 
characters per second. The suggested retail price for the unit is 
$695.00. [Note: MPI also makes a larger model, the PrintMate 
150, which offers a wider carriage, larger buffers, higher speed, 
and down-loadable customized fonts. The 4 versions of this 
printer have suggested retail prices beginning at $995.00.] 


Special Features 

The PrintMate 99 comes with a low-speed RS232 interface that 
has a maximum transmission rate of 1200 bps. An optional RS232 
with speeds up to 9600 bps is also available. 

Both friction-feed and tractor-feed come as standard equip- 
ment. [n addition, there are three ways to feed paper into the 
printer. Fanfold paper can come in from the back of the printer, 
or it can feed up from the bottom through a special desk top 
with a slot. Roll paper can be fed from the back with an optional 
roll-handling bar. Single sheets can be fed into the optional tray 
at the front of the printer. 

On the front are three push buttons and two indicator lights. 
Pushing the button marked Select puts the printer on-line —ready 
to accept data from the computer. The TOF set button will set 
the present position of the paper as the top of form. The paper 
advance button serves two functions: Pressing it quickly advances 
the paper one line; holding it down advances the paper to the 
top of the next page. The two indicaters let you know when the 
power is on and when the printer is in on-line mode. 

You can gain access to the control board for setting up the 
printer options by removing four screws from the bottom hous- 

Continued on p. 14 
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P.O. BOX 1636 SSS DEPT MLM 
Springfield, MO. 65805 
WICO is a registered trademark of Wico Corporation. «1982 Wico Corporation. 


HUGE ELEK-TEK DISCOUNTS ON 
ТІ-99/4А Home Computer System 


TI-994A Keyboard $300.00 Ма TExAS INSTRUMENTS 
x INCORPORATED 


,. Mfr. Elek- Mfr. Elek- 
Less $100.00 manufacturer's Sugg. Tek Sugg. Tek 
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| The TI Home Computer Desk 


Organize your system as you expand it with 
*The Home Computer Desk" 


менунанд 


With Peripheral Expansion Box? 


These are complete work stations with laminated surfaces 


The desk assembles without tools in minutes. 


8I With Separate Peripherals 


Choose from these three convenient sizes: 
32 Desk - 32W x 24D, top shelf 32W x 12D - $220 
40 Desk - 40W x 24D, top shelf 40W x 12D - $240 
48 Desk - 48W x 24D, top shelf 48W x 12D - $260 
Choice of colors - Honey teak or Walnut, with black legs 


Note: All top shelves are 36" from floor, and the work surface 
height is 26% inches from floor 


All prices subject to change without notice. F O.B. Dallas, TX 


H C S HanpiNs COMPUTER SOLUTIONS Inc. 


Р.О. BOX 634; RICHARDSON, TX 75080 
834 М. GLENVILLE/RICHARDSON, TX 75081 


(214) 699-8998 
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ing. The upper housing then lifts off. Inside you will find two 
miniature slide switch sets. These switches can be used to set up 
the low-speed RS232 interface, the form length, line spacing to 
6 or 8 per inch, and one of four character densities as the default 
at power up. 

Five character types are available: 


PrintMate 99™ Printer 


NORMAL TYFE 
132 COLUMN 

96 COLUMN 

80 COLUMN-SERII B 
ENLARGE: 
TYPE 


If you plan to use the standard low-speed RS232 interface, you 
will need to change the cable which comes with the printer. On 
one end of the cable is a 25-pin connector which mates to your 
TI RS232 interface card in the TI Peripheral Expansion Box. On 
the other end is a 13-pin connector which you will need to change. 
The wire connected to pin 10 will have to be removed and placed 
on pin 4. This will allow the printer to talk back to the computer, 
telling it when it's O.K. to send information. You may find the 
arrangement of the connector slightly confusing. It has a single 
row of 13 pins and its mate in the printer has two rows of 13 
pins. The manual did not specify which set of pins you were to 
place the cable connector om. After considerable research, | 
discovered that you place it on the right row of pins (as you are 
facing the front of the printer) with cable pin #1 at the back. 


Graphics 

The PrintMate 99 is capable of printing dot-graphics with six 
of the 9 wires in the print head. Once the graphics mode is set, 
the patterns are printed with ASCII codes 64 through 127. Four 
densities are available: 50 dots per inch (dpi); 60 dpi; 75 dpi; and 
82.5: dpi. 


Documentation 

The PrintMate 99 comes with a 60-page reference manual (ours, 
however, still referred to the older MPI 88) and an abbreviated 
6-page reference manual. The manuals are easy to read and in- 
formative, except in explaining the hook-up of the RS232 cable. 
On the back of the 60-page manual is a reference card explain- 
ing switch settings and control characters. 


TI 99/4 Impact Printer 


Texas Instruments recently came out with a low-cost dot-matrix 
printer for the T1-99/4A Home Computer. This printer is a 
modified version of Epson's MX-80, and most programs designed 
for the latter will work with the TI machine. The unit's suggested 
retail price is $750.00. 

Special Features 

In text mode the TI printer is capable of printing 80 characters | 
per second, bidirectionally with logic seeking. In the dot-graphics 
mode, printing is unidirectional. 

The RS232 interface with 2K buffer, RS232 cable, and dot- 
graphics comes standard—ready to use. 

The TI printer is capable of print densities of 5, 8.25, 10, and 
16.5 characters per inch, depending on the style of type being 
used. There are five basic type-styles. 


TI 99/4 Impact Printer 


CONDENSED FONT 
COND. /ENLARGI 
EL ISP E 
EMPHASIZED FÜN 
DOUBLE STRIKE 


Continued on p. 19 


Га GEMINI- 
FOR PRINTER VALUE THAT'S 


OUT OF THIS WORLD 


Over thirty years of down-to-earth experi- 
ence as a precision parts manufacturer has 
enabled Star to produce the Gemini series 
of dot matrix printers—a stellar combina- 
tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 25% less 
than the best selling competitor. 

The Gemini 10 has a 10" carriage and 
the Gemini 15 a 1512” carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 
quality means a print speed of 100 cps, high- 
resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied in 
its diverse specialized printing 
capabilities such as super/ 
sub script, underlining, back- 
spacing, double strike mode 
and emphasized print mode. An- 
other extraordinary standard 


MICFONICS-INEe 
MAKING A NAME FOR OURSELVES 


1120 Empire Central Place, Suite 216, Dallas, TX 75247 
For more information, please call Bob Hazzard, Vice President, at (214) 631-8560. 


a STR Ree Eee, 


feature is a 2.3K buffer. An additional 4K 

is optional. That's twice the memory of lead- 
ing, comparable printers. And Gemini is 
compatible with most software packages 
that support the leading printers. 

Gemini reliability is more than just a 
promise. It’s as concrete as a 180 day war- 
ranty (90 days for ribbon and print head), a 
mean time between failure rate of 5 million 
lines, a print head life of over 100 million 
characters, and a 100% duty cycle that 
allows the Gemini to print continuously. 
Plus, prompt, nationwide service is readily 
available. 

So if you're looking for an incredibly 
high-quality, low-cost printer 
that's out of this world, look 
to the manufacturer with its 
feet on the ground—Star and 
the Gemini 10, Gemini 15 dot 
matrix printers. 


UTURA 


OFTWARE 


The very best in a totally integrated accounting 
system for your T199/4A* 


Accounts Payable $149.95 
Accounts Receivable $149.95 
Billing $149.95 
General Ledger $149.95 
Inventory Management $149.95 
Mailing List $ 99.95 
Word Processing $149.95 


Exclusive Update Service insures against obso- 
lescence of your FUTURA Software. 


*Disk-based requiring Extended Basic, 32K Memory Expan- 
sion, RS232 interfaced printer. 


FEBRUARY FEATURES 


Cassette programs in ТІ Basic at $19.95 each. 
'COPTER CAPERS = Avoid many obstacles as 
you rescue victims from a burning building and 
deliver them to the waiting ambulance. 

DEATH STATION* = Excellent text — only 
adventure game challenges you to find fuel at a 
deserted space station so that you may continue 
your journey. 

MARS MARAUDER = Good navigation skills 
required as you try landing on Mars. 


Cassettes in Extended Basic at $19.95 each. 
COSMIC DRIFT = Earth’s only space colony 
depends on you for supplies. Can you deliver? 


GETCHA! = They're out to ‘getcha’ and only 
with skill and cunning can this unarmed mer- 
chant make the aliens destroy each other. 


*Also available in Extended Basic. 


ORDERING INFORMATION: Payment to accompany 
order. Add $1.50 for postage. Allow 10 days for delivery. 


Write for complete listing of more than 60 programs for the 
T199/4A Computer. 


EIN 


Ehninger Associates. Inc. 


P.O. Box 5581 
Fort Worth, Texas 7610 
817/246-6536 
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Who Needs A Printer?!. . from p.9 
sist of solid lines. (The print уой: are reading in this article is m 
formed.) The daisy-wheel printer gets its name from the prit 
element which looks like a daisy with type at the tips oí it 
elongated petals. The wheel rotates at high speed and a ham 
mer strikes the appropriate character as it passes by. The prin 
wheels are easily removable and are available in several style 
and sizes. 
Daisy-wheel printers are slower than dot-matrix printers—wit 
speeds ranging from 12 to 55 cps. They also are usually mud 
more expensive—írom $1500 to $2000 and up. (Smith-Coronat 
recent entry into the daisy-wheel market is a superb exception 
So is the specially modified Olivetti PRAXIS typewriter.) For tor 
quality word processing, you can't beat a daisy-wheel printer 


Is It Computer Compatible? 

You are almost ready tor that shopping trip, but first vou ned 
to know about a little thing called an interlace. 

Before your compuler can begin communicating with a printer < 
the two units must be connected. That seems obvious, but there! 
а lot more to it than simply connecting a bunch of wires. Ther 
are matters of voltage levels, timing, and protocol which devig 
says "hello" first). All of these items are handled by the interface 

There are two major interlace types for Computer-printer сот 
munications: serial and parallel. The RS-232 card (TI PEIPT22 


for the TI-99/4A accommodates both. [If vou use a serial pot 
on the RS-232 card, the parallel intertace will be open for futur 
peripherals you may want to connect, bul you'll have to make 
sure the printer you buy also has an RS 232 interlace installed- 
often an option at extra expense. -Ed.] Be sure to buy a cable 


specitically designed for the interface you select 


Evaluating Printers 

Okay. You are in the computer store. You have determined 
what kind of printer you are interested in--one you know is com 
patible with your Т1-99/4А, How do you compare one printer 
with another? We shall list the features to look for and olfer some 
suggestions on weighing one against another 


Printer Speed 

Printer speed is given in characters per second (cps) or lines 
per minute (Ipm). Most printers in the personal computer market 
specify cps. Printers that output an entire line at once (or ap. 
pear to do so) use Ipm 

One 8Y5-by-11-inch page of double-spaced text contains ap- 
proximately 1800 characters. A 30 cps printer does a page in 
one minute, or 30 pages in half an hour. A 150 cps printer does 
a page in 12 seconds, or 30 pages in six minutes. (But remember, 
when you are waiting for a printout, apparent time seems like 
twice the actual time!) 

After you have determined the speed, look tor teatures that 
make the most of that speed—or in computer lingo, increase the 
printer's throughput. Bi-directional printing is one example. The 
printer outputs one line from left to right, the next from right 
to left, then ieft to right, and so forth. This minimizes the time 
the print-head must move without actually putting the character 
on the page. 

Logic seeking is another wrinkle in the speed game. It mean 
that a printer can go directly to the first actual print position or 
the next line— not starting at the extreme left or right margin 
Put the last two features together and you have a bidirectiona, 
logic-seeking printer. If that doesn't impress your friends, nothin 
will. 

In normal text, there is a lot of white space— paragraph indent 
tabulations, double-spacing, and spacing at the lop and botton 
of pages. Some printers can logically sum the number в 
characters that produce blank spaces. For example, usin 
logically-summed spaces, a printer will do a paragraph inden 
in one continuous motion, rather than going one space al a lime 
Using logically-summed line feeds, a printer can skip six line 
in a continuous motion, ratherthan in six separate line advances 


Character Styles 

Until recently, affordable printers could produce only uppa 
case characters, but the lower case is now available on mos 
units. Many offer a standard sel defined by 96 character code 
called ASCII (American Standard Code for Information Inter 
change). An increasing number of dot-matrix printers ойе 
graphics and special characters. 


Individual character styles vary widely and are subject to your 

own taste. However, one detail deserves attention here—/ower 
case descenders. Descenders are the tails on the letters g, ј, р, 
а, and y. Normally, these drop below the baseline of the other 
letters. But in many lower-density, dot-matrix printers the 
descenders are not "true," i.e., the letter is raised so the 
escender rests on the baseline. If you find this annoying, look 
for a printer with true descenders. 
You should also consider the character sizes available on the 
printer. Measured in characters per inch (cpi), standard sizes are 
O (pica), 12 (elite), and 16.5 or 16.7 (condensed). Pica type is 
standard for data processing and general purposes. Elite is often 
used in business letters and legal documents. Condensed is useful 
when you want to pack many characters onto each line, for ex- 
ample, when you need to print 132-column tables on 8-inch 
ines. Many dot-matrix printers also offer extended characters 
(5 cpi, 2.5 cpi), which are nice for headings. 

Proportional spacing is a useful feature for word proce 
The pica, elite and condensed characters are all monospaced, 
meaning each character takes up the same space. With propor- 
tional spacing, however, the space used by each character is 
proportional to its shape. For example, the “i” requires less space 
than the "m." The text you are now reading is proportionally 
spaced. This spacing allows more characters per line but does 
not appear condensed, and is easier on the eyes. For tables, col- 
umnated reports, and program listings, monospacing is 
preferable. 


Control Codes 

In addition to printing characters, many printers perform a 
variety of functions under computer control. The most common 
and useful of these control codes are: 


* Backspace (allows overstriking for boldface and special 
effects) 

* Tabs (positions are fixed or set by the computer) 

* Form feed (automatically advances the paper to the begin 


NOT POLYOPTICS 


Twelve great games for the TI 99/4(A). Specifically 
designed to take full advantage of the graphics and sound 
capabilities of TI BASIC. 


Addvance. Combines the best features of popular board games 


and then adds the action and unpredictability of the arcade. 


$13.00 


(2) Ant Wars. A war simulation based on the insect world. An 
optional spider adds a third party to reckon with. $18.00 


(3) Cars & Carcasses I}. Your city has been invaded by draculae, 
frankensteins, and space monsters, and you must run them 
down. $10.00 


(4) Crosses. Markers are alternately placed on a grid, and the 
center piece of a cross captures it. Chain reactions sweep thd 
board, $10.00 


ning of the next form) 
* Separate functions for line feed and carriage return (for 


(5) Hordes. The ultimate game of world domination. On a screen 
map of the world armies and navies vie for control. $18.00 


(6) Khe Sanh, Command a military base in Viet Nam during the 
Tet Offensive. Search and destroy, defoliate jungles, defend 
convoys. $18.00 


(7) Maze of Ariel. A maze game with a difference. Use lantern 
and grenades to negotiate a continuously changing, dragon- 
infested maze. $13.00 


(8) Sengoku Jidai. War game based on the period of the Shogun. 
From your castle stronghold reach out to conquer a world. 
$18.00 


(9) Ships! Take three men-of-war and sail them into battle. With 
weather changes complicating the action, you must broadside 
the enemy. $15.00 


(10) Starship Pegasus. Contact extra-terrestrial intelligence as you 
explore and conquer the stars. Complete with name and de- 
scriptions of the alien life forms. But watch out for Hyper-D 


special effects and timesaving) 


* Bell or tone signal (the only way some systems can get your 
attention) 


Paper 

What size paper can a printer handle? How many characters 
will fit on one line of that paper? Printers are often rated in col- 
umns per line; this is the same thing as characters per line, Can 
the printer accept page after page without your assistance, or 
do you need to feed it one sheet at a time? Ask these questions 
when shopping for a printer. 

If you are looking at impact printers, you'll have more choices 
in terms of paper size and handling. For word processing, an 
8'^-inch-wide paper is standard. It allows 80 characters per line 
at 10 cpi. If the printer has a condensed mode, you can get 132 


characters onto one 8-inch line. For data processing in an office 
environment, some people prefer printers able to handle paper 
up to 15 inches wide. 

Three methods of paper feed are available: friction feed (as 
on typewriters), pin teed, and tractor feed. With friction feed, 
the paper is in sheets or on a roll. With pin and tractor feed, 
the paper is continuous and fanfolded, with holes along each 
margin. Pin-feed systems have guide pins on the ends of the 
platen; tractor-feed mechanisms are externa! and often more 
reliable than pin feed. Some dot-matrix impact printers are 
equipped with both friction and tractor feed. Many friction-feed 
daisy-wheel units have optional tractor attachments. 

One problem with friction feed is paper alignment. During long 
runs using rolls or other continuous paper, the paper tends to 
creep to the left or right. Also there may be some vertical slip- 
page. This may be acceptable in most personal computer ap- 
plications, but not in repetitive-forms printing where margins are 
critical. 


User Communication 

One last question: Does the printer talk back to the computer? 
For example, if it is out of paper or ribbon, will the printer stop 
to inform the computer of the problem? And when you replenish 
the paper or ribbon, will the printer continue without losing a 


Continued on p. 64 


Marauders! $18.00 


(11) Tickworld. Eight hungry giant ticks are after you. You must 
capture them and put them in cages. $13.00 


(12) Winging It. Flight simulator for the TI 99/4(A). Once you've 
mastered flying, three different games test your skill, $15.00 


OK. These games are all keyboard actuated, and you need 
no peripherals other than a cassette recorder. Mention this 
ad and receive an additional 10% off the above prices, 


13721 Lynn Street #15 
Woodbridge, Virginia 22191 
(703) 491-5543 


NAME 
ADDRESS. 


Please circle the numbers of the programs you're ordering: 


123456789 10 11 12 Subtotal: 
Virginia residents add 4% sales tax. m. 
Handling and shipping is free. Orders Discount 
shipped the day of receipt. Support Total: 
planetary exploration. otal: 
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LUULA 


One of the largest full line distributors 
of Texas Instruments 99/4A Home Computer 
Hardware, Software, Peripherals and 
other T.I. Products. 


Attention: T.I. Dealers! 
Consider LOGIX as your pri- 
mary or back up source of TI. 
Home Computer Products. 


О 


T 


TEXAS INSTRUMENTS 


INCORPORATED 


Inventorying 
the vast T.I. line 
can be expensive. We'll 
be your "warehouse", and 
at no additional cost to you as 
compared to buying direct from T.I. 


Call for information on availability and ordering. Please have resale Tax Number ready 
when calling. Sorry. No retail sales — we sell wholesale only to qualified dealers. 


LUUIA 


A Division of RTA Corp. 


PO Box 4107, 991 Broadway, Albany, New York 12204 Call (518) 463-3251 Between 9 АМ-5 PM EST 
Telex 710 441-8299 OR In The States of VT, RI, PA, NJ, NH, CT, DE, and MA Call (800) 833-3420 Toll Free 


Printers On Review.. кот p.14 

The TI printer measures 4.2” x 14.7" x 12", and weighs 12 
pounds. Access to the interior is a simple matter of loosening 
the four screws holding together the upper and lower housings. 
Inside are miniature slide switches that let you select form length, 
line spacing, character type, and several other options to become 
the default when the printer is powered up. You can also select 
any one of eight international character sets, and set up the RS232 
interface. 
Graphics 

The TI 99/4 Impact Printer is capable of printing dot-graphics 
interspersed with text on the same line. Two dot-graphic resolu- 
tions are available. Normal-resolution graphics can print up to 
480 dots horizontally on one line. Double-resolution graphics can 
print up to 960 dots per line. 


Documentation 

The manual for the TI printer is concise and easy to read. As 
a bonus, TI has included a number of program examples show- 
ing how to use each feature of the printer. The novice program- 
mer will find it a valuable tool, as it is designed specifically for 
use with the TI-99/4A computer. 


Microline 83A 


The Microline 83A, from Okidata Corp. is a high-quality, wide- 
carriage printer. Its 136-column bidirectional logic-seeking dot- 
matrix print head moves along with an impressive print speed 
of 120 characters per second (cps). The suggested retail price is 
$899.00. 


Special Features 

The 83A comes standard with a low-speed serial RS232 inter- 
face capable of transmission rates to 1200 bits per second (bps). 
An optional high-speed RS232 interface can be purchased 
separately for $120.00, increasing transmission speed to as high 
as 9600 bps. Friction-feed and tractor-feed both come standard. 
The friction-feed lets you insert individual sheets, (letterheads or 
envelopes) whereas the tractor-feed ensures the smooth flow of 
continuous fanfold paper. It is extremely easy to switch between 
the two. 

The 83A printer measures 14.21” x 12.91” x 5.24” and weighs 
32 pounds. On the front of the printer is the control panel. Most 
control panels include a ‘‘form-feed,”’ **line-feed,"' and "on-line" 
switch, but the 83A takes it a step further. It has a rotary 
10-position switch to set the form length and another switch to 
set the paper's present position as the ‘ор of form.” This feature 
saves you from having to power down the printer just to set the 
“top of form." 

Two paper feed paths are available. In addition to the normal 
feed path—from the back, through the print mechanism, and out 
the back again—paper can be fed up through the bottom of the 
printer. Of course a special table or desk top is needed, with a 
slot in the top for the paper to pass through. 

There are four type-styles available with the 83A, each of them 
software selectable. The printer will always power up with “‘пог- 
mal" type. Print densities are 5, 8.3, 10 and 16.5 characters per 
inch, depending on the type-style used. The 83A will print the 
following type-styles: 


Microline 83A 


NORMAL FON 


CONDENSED FONT 
ENLAR 
COND. / 
ENLARGED 


Access to the control card is easily gained. First remove the 
tractor-feed system (about a ten-second operation). Under the 
top cover you will find two Phillips-head screws holding the up- 
per housing to the lower housing. Once these are removed, the 
upper housing will lift off. You can then get to the two sets of 
miniature slide switches needed to set up the printer. The first 
is in the front, on the control panel. Use this one to set up any 
one of nine international character sets, plus a TRS-80 character 
set. The other set of switches, in the back of the printer on the 
control card, will let you set up the RS232 parameters. 

Continued on p. 64 


Utilities] 
THIS is the one! 


REPUBLIC SOFTWARE presents four 
valuable utility programs for the Texas In- 
struments Personal Computer—all at one low 
price. Whether you are a novice or an ex- 
perienced programmer, this is the one you need 
to give your programs that professional touch. 


UTILITIES I includes: 

1. a disassembler that executes in Extended BASIC 
or in console BASIC if the Mini-Memory or 
Editor/Assembler is plugged in. 


2. point-plotting routines that provide high- 
resolution plotting capability in console BASIC, 
Extended BASIC, and Assembly Language. 


3. screen dump routines written in console BASIC, 
Extended BASIC, and Assembly Language for 
the TI 80 column printer and Epson printers with 
Graftrax or Graftrax +. 


4. a speech utility to allow the Speech synthesizer 
to speak any word in an Extended BASIC 
program—without having TI's Terminal 
Emulator II or Text-to-Speech programs. 


All versions of each of these utilities are included 
on every UTILITIES I disk or cassette tape. 


UTILITIES I is a quality product from 
REPUBLIC SOFTWARE-the folks who 
brought you RING DESTROYER. 


See your Dealer or order direct from 
REPUBLIC SOFTWARE. UTILITIES I and 
RING DESTROYER are each available (2 
$19.95. Please specify disk or cassette. All 
orders postpaid. 


Phone (202) 978-3554 to place your order and 
we will reduce the price of your order by $2.00 
to pay for your call. VISA and Mastercard 
welcome. 


Dealer inquiries invited. 


REPUBLIC 
SOFTWARE 


Republic Software, Inc. 
P.O. Box 23042 
L’Enfant Plaza 
Washington, DC 20024 
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Unlimited Horizons Await You 


Scotch MARKETING offers a multi-level marketing plan 
for computer software and related products 
for an ever-expanding selection of computers. 


Now featuring FUTURA, SOFTECH, AGRITECH, 

| MICRO-ED SOFTWARE, SCOTCHWRITER 
PRINTERS, WICO COMMAND CONTROL 

JOYSTICKS AND ЗМ PRODUCTS.... plus more. 


ж Six categories of DEALERS 

* Six levels of PERSONAL bonus volume 
ж Monthly, quarterly and yearly bonuses 
ж No investment 

ж No inventory 

ж No bookkeeping 

ж No servicing 


* No pickup or delivery 
| x Monthly sales promotions 
x Vacation and leave of absence provisions. 


Scotch MARKETING was publicly announced at 
TI FEST in San Francisco on October 22nd-25th, 
1982. This IS the ground floor opportunity for you 
to participate in a newly formed, much sought after 
multi-level marketing corporation. 


Tomorrow's Opportunity Today 


SALES KIT (optional) $16.95 (Shipping included) 


To become an integral part of the clan with a plan 
contact your local authorized Scotch dealer or write 


P гоі MARKETING с 


[Е Р.О. Вох 1636 SSS DEPT MLM 
Springfield, MO 65805 


BeeJay FUNWARE 


BLACKJACK - One or two players against the house. 
Follows all Vegas rules. Excellent graphics. Multiple 
decks. We know you will like this one! 

BLACKJACK II(*) - Play blackjack with a friend - on the 
telephone! We are first with remote games for the 
99/4A 

CALENDAR - On what day of the week will your birth- 
day fall in 2001? In 1,000,000? This program explains 
our gregorian calendar system and will draw a calendar 
for any month of any year, even BC! it highlights the 
holidays and you can add your own special dates - 
permanently! Another BJF original! 

MINIGOLF - 18 holes of miniature golf for 1 or 2 
players. 64 different greens. No 2 consecutive holes or 
games are the same. Challenging and fun! 

MINIGOLF Il(*) - Play golf with a friend - on the 
telephone! A fine use for your comm gear! 

XORKLE - A six-dice game for up to 6 players. A unique 
challenge to your daring and judgment! Can you throw 
a triple? If you XORKLE you've blown your turn! A 
BeeJay Funware original. 

XORKLE Il(*) - Play XORKLE on 2 home computers over 
the phone! Up to three players at each location. 

(*) requires RS232 interface, modem & a fellow 99'er 
similarly equipped. Each player must have a copy of 
the program (order two). All programs require Extended 
Basic. Multiple programs furnished on same tape or 


TEXAS 
INSTRUMENTS 


HOME COMPUTER 
Retail price $495. Your special BACH Company price is a 
low $299.95. Less Ti $100 REBATE - $199.95! Order today 
TOLL FREE 800-227-8292. Іп California call 415-969-6600 


T! Home Computer ...... ... 299.95 
Peripheral Expansion System .. . 182.95 
RS-232 Card ....... . 134.95 
Disk Controller Card . . 192.95 
Expansion System Disk Drive. . 297.95 
Maxell MD1 Single Side 5-1/4" Floppy Disk (0). ..29.10 
Memory Expansion Card . И “228.95 
P-Code Card ............ . 189.95 
Pascal Development System . . 370.50 


... 108.95 
..158.95 
. 559.00 


Solid State Speech Synthesizer 
Telephone Coupler.. sug 
Tl-impact Printer . 


10" Color Monitor... ¢ beset GS 319.95 

TOLL FREE CALL FOR 

800-227-8292 FREE TI 
SOFTWARE 


disk. 


wen c PrÍICOS enn 
2 PROGRAMS... 
PLEASE ADD $1.50 SHIPPING 
Colorado residents please add 6.5% sales tax. 


1 PROGRAM...$12.95 
4 PROGRAMS $21.95 


BeeJay FUNWARE 
983 S. Ouray St. 


Aurora, CO 80017 303-695-6213 
SATISFACTION GUARANTEED 


$16.95 


LIST! 


The BACH Company 


715 ENSIGN WAY, PALO ALTO, CA 94303 


Letters . . . from p. 7 


the amount of editorial content, in each issue, against 
the ease of reading the content. 


Dear $ir 

tam totally impressed with your magazine! It not 
only enhances the TI-99/4A's fantastic capabilities, 
but it reconfirms what a smart decision | made to 
purchase this relatively unknown machine 

There is a software program that | cannot find 
anywhere and maybe you or your readers can assist 
me. It is a political software program. With all the 
political groups in America. | am amazed there is not 
one program available for individual candidates, coun- 
ty chairman, or state committees. There must be 
à huge market just waiting to be tapped. 

Again, congratulations on such a balanced 
magazine. Texas Instruments 99/4A continues to 
achieve creditability and grow in demand in part 
because of your publication. 

Robert W. Geddis 
Hagaman, NY 

Thanks, Bob, for the compliment. Maybe a reader 
out there in 99'er Land can tell us if such a program 
exists... 


Dear Sir: 

| have owned a TI-99/4A for well over a year, 
and | have been following the development of this 
computer since its inception. | have found that 99’er 
Magazine is by far che most informative reading of 
any of the computer magazines. | have devoured 
each issue, beginning on the way back from the 
mailbox. | am overjoyed to see that you have final- 
ly gone to a monthly publishing schedule. 

When originally typed in the FORCE 1 program, 
| made provisions for the use of joysticks, but the 
suggestion by David Lewis in your November issue 
looked so intriguing that | added your suggested 
Changes to the program. Unfortunately, che addi- 
tion will not work as published. 

A problem exists that will allow no motion at all. 
Line 640 does not allow movement if the key status 


is zero. The joystick routine does not return this 
value, so 5 remains set to zero. To solve this pro- 
blem, change lines 1690, 1700, 1710, 1720 and 1730 
as follows: 


1690 К=88 :: 

1700 К=83 : : 

1710 К=68 :: 

1720 К=69 ; : >: RETURN 

1730 K=0 : : 5=0 : : RETURN 

Besides these, chere are errors оп line number 
1680. The ON JZ GOTO . . . statement has its last 
two arguments reversed. This results in no north- 
ward sensing. This statement also lacks an eighth 
value. This will cause an error if the joystick is moved 
to the northeast position. To correct both of chese 
problems, re-enter line 1680 as follows: 


1680 ON JZ GOTO 1730, 1690, 1730, 1700, 
1730, 1710, 1730, 1720, 1730 


After these changes, the FORCE | program will 
operate properly with joysticks as well as the ar- 
row keys 

With the recent boom in TI sales, my dream of 
organizing a local user's group has materialized. We 
have named the group, appropriately enough, "The 
Daytona 99'ers.'' Each of our last two meetings 
have drawn about fifty people. If we keep getting 
this amount of new people every month, there is 
a great potential here. | would appreciate it if any 
TI users in the Daytona Beach, Florida area would 
contact us. 

1 have many ideas for articles for 99'er Magazine, 
and | would like you to send me Author's Guidelines. 
Once again. . . Keep Up The Good Work. 

Ralph W. Fowler, Ill 
The Daytona 99'ers 
P.O. Box 4596 

S. Daytona, FL 32019 


Ralph. Thanks for your corrections. Good luck 
to all The Daytona 99'ers and we look forward to 
any articles you care to submit. 

der] 


: RETURN 
RETURN 
: RETURN 
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COMPUTER CASSETTES 
0% ERROR-FREE 


12 24 
PACK PACK 


59¢ 
69¢ 
89€ 


LENGTH 


9 Fully Guaranteed! 
€ World's Finest Media. 


€ Custom Storage Case, Add 266 
Each. 


€ UPS Shipping, $3.00 per pack 
For Orders Only 


1-800-528-6050 
Ext. 3005 


MICRO-80™ INC. 


2665-T BUSBY ROAD 
OAK HARBOR, WA 98277 
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оц are іп an ancient temple at the 
Y ss of the earth where three dia- 

mond needles bear eighty golden 
rings of graduated sizes. At the beginning 
of time the rings were all on one needle; 
but now the temple monks are transferring 
the rings, one at a time, from needle to 
needle, never setting a ring on a smaller 
ring. When they have moved all eighty 
rings to one of the other two needles, the 
world will end . . . 

Possibly you have seen a children's toy 
along these lines—four or five disks of 
various colors and sizes, drilled to fit on 
three wooden pegs. The object is to start 
with the disks on one peg, and by moving 
one at a time—and never setting a disk on 
a smaller one—transfer the entire pile to 
another peg. If you don't have one of these 
in your closet, here is a pocket program 
of the puzzle for you and your friends. 

When the program is run, four ''rings" 
(they will actually look more like short 
bars) will appear on the left of the screen. 
There is room on the screen for three piles 
of rings. (To make the game pocket-sized, 
the pegs were left out.) To move a ring 
from one pile to another, press key 1, 2, 
or 3 to designate which pile (left, center, 
or right) to take the ring from, and then 
press 1, 2, or 3 to designate which pile to 
move the ring to. That's all there is to it. 

The program works this way: rings are 
represented by the numerals 1, 3, 5, and 
7. Peg (1), Peg (2), and Peg (3) are variables 
in which the presence of rings on the three 
pegs (or piles) are recorded. Thus in line 
200, which is part of the initial setup por- 
tion of the program, Peg (1) is given the 
value 1.357 corresponding to the presence 
of all four rings on the first peg. The left- 
most numeral is the one on top. 

At the beginning, pegs #2 and #3 are 
empty. When a ring is moved 
from one peg to another, the values of the 
"'peg( )"" variables change accordingly. For 
example, if our first move is to place the 
top ring from peg #1 onto peg #2, then Peg 
(1) changes from 1.357 to 3.57 and Peg (2) 
changes from 0 to 1. 

These changes are performed in line 450 
(where the “size” of the ring being mov- 
ed is figured out) and in lines 500 and 510 
where the values of the ''peg( )"s are ac- 
tually changed. “From” and “too” iden- 
tify the pegs. They are given values when 
the keys 1, 2, or 3 are pressed. The three 
^top()'' variables are strictly for the graphic 
display; they record the positions of the 
tops of the piles on the screen. Convenient- 
ly, the rings are 1, 3, 5, and 7 characters 
wide. 

“Status” is used as part of the "call key” 
routine to tell the machine when a key has 
been released so that the program can go 
ahead. Now read through the program and 
see if you can follow what is happening. 
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Stacks 

The piles of rings in this program are par- 
ticularly graphic illustrations of the stack, 
a ubiquitous and very important idea in 
practically every kind of software. Like the 
rings in these piles, things stored on soft- 
ware stacks (subroutine return addresses, 
interrupts, whatever...) come off the 
stacks in reverse order to the way they 
went on. Because the items stored on our 
pegs are only single numerals, we are able 
to use a simple “trick’’! to represent each 
of our three stacks. We just construct a 
number for each digit we want to repre- 
sent. The TI-99/4 and 99/4A employ 
numbers accurate to 13 decimal places us- 
ing a radix-100 representation, so we can 
push and pop numerals onto and off the 
left end of these with abandon, multiply- 
ing and dividing by 10 without fear of 
roundoff error. 


Homework 

Now that you understand how the pro- 
gram works, it's time to personalize it to 
make it your program. Here are some sug- 
gestions: Teach the machine to count the 
moves, recognize an end condition, and 
tell how many moves it took to get there. 
Add the pegs and color the rings. Expand 
the game to five rings. 

Finally, if you make some estimates of 
how fast the monks are moving each 
golden ring, you can determine how much 
time the world has left. (You will need to 
know the fastest way to shift the rings.) If 
the holy men went modern and taught 
their TI-99/4 to move a ring every micro- 
second, would you be ready to sell your 
long term bonds at a discount? 

Wer} 


1 you find an application for this "trick" in а program 
of your own, you will be entitled to call it a “method.” 
(A “method” is a trick used twice). 
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By S.T. Holl 


Qtrs 327A, Yerba Buena Island 
San Francisco, CA 94130 


О CALL КЕУС 


О REM 35454 3 ЖЖ 


REM * TOWER OF HANOI 4 


О REM XZ3XXZXYXX3Y E X E HERE ERE 
О REM 99"ER VERSION 2.4.1 


REM BY S. 
REM 


T. HOLL 


O REM 
© DIM РЕБ СЗ), TOP C3) 


CALL COLOR(7,1,1) 


2.2) 


О ТОР {3) =14 


CALL CLEAR 


о CALL HCHAR(10,6,89, 1) 


CALL HCHAR(11,5,88, 5) 
CALL HCHAR(12,4,88,5) 
CALL HCHAR(13, 3,88, 7) 


О CALL KEY (3, FROM, STATUS) 


IF STATUS-O THEN 310 
CALL KEY (5, DUMMY, STATUS) 
If STATUS--1 THEN 330 
FROM-FROM-48 

CALL SOUND(100,110,3) 
CALL KEY (3, тод, STATUS) 
IF STATUS-O THEN 370 
DUMMY, STATUS) 
IF STATUS--1 THEN 390 
TOO=TOO-48 


O CALL SOUND (100, 262, 2) 


IF (FROM«1)-*(FROM»3) + (ТО0>5) + (Т 
00<1) THEN 510 

IF (PEG(FRDMD =0) + ( (РЕБ (ТОО) < 20) 
4 (РЕБ (FROM) >РЕБ (TOO) ) ) THEN 310 


D SIZE-INT (PEG(FROM) > 
О ТОР (ТОО) =ТОР (TOO) -1 
© CALL HCHAR (TOP (FROM) , 3+(FROM-1) 


49+.54(7-517Е) ,87,SIZE) 


о TOP (FROM) =TOP (FROM) +1 


CALL HCHAR (TOP (TOO) , 3+ (700-12 x9 
+.5%(7-SIZE),88,SI1ZE) 


О PEG (FROM) =10% (PEG (FROM) -SIZE) 


PEG (TOO) =. 1$РЕБ { ТОО) +512Е 
GOTO 310 


THE ''"PROWRITER"' IS HERE!!! 
COMPARE 


PROWRITER EPSON 80 


120 CPS 
Buffer - ЗК included 
63LPM 


80 CPS 
Buffer - Optional 2K 
46 LPM 


Hi Resolution Graphics Block Graphics 


Friction and Tractor 


Serial and Parallel 


1 Year Warranty 


SPECIAL OFFER: OUR PRICE 
Prowriter 10” $669.00 
TI-Pwriter Word Process. Program included 
Name-It Mail Merge and Form 

Letter Program included 
А9232 Cable* included 


* RS232 Required. $669.00 


Call 513/232-7784 


Cost of phone call will be rebated with purchase order, 


845.00 
32.00 


32.00 
35.95 


$944.95 


Friction - Extra 
Serial Card - Extra 


Forward & Reverse Paper Feed One Way Paper Feed 
Bi Directional Print 


Bi Directional Print 
90 Day Warranty 


SUGG. RETAIL STAND ALONE PRICE: 


Prowriter 10" (Par. & Ser.) $599.00 
Prowriter 10" (Par. only) 499.00 
Prowriter 15" (Par. & Ser.) 725.00 
Prowriter 15" (Par. only) 695.00 
RS232 Cable 35.95 
Ti-Pwriter word process. prog. 32.00 
Name-It Mail Merge 32.00 
Parallel Cables 35.95 


or send to: 


Add 2% for shipping. Ohio residents add 572% state sales tax. 


CINTRONICS 2284 DONNINGTON LN. 


CINCINNATI, OHIO 45244 


FREE CABLE'! 


WITH THIS CreA IG. 


CASSETTE PLAYER 


8 DELUXE FEATURES 

41) AUTOMATIC SHUTOFF 

(2) ИБП TAPE COUNTER 
PIANO-KEY 


Аны 
Ендт Recon 
t PARC донт K RECORDER ON A 
7 
SEG. систа neonanes TI 99/4 HOME 
TE ner SANS кесиу 


CROMIUM BATTERIES пыли 4 COMPUTER 
FULL ONE YEAR WARRANTY (A $14,95 VALUE) 


МА 
NDA SEND CHECK OR MONEY ORDER ONLY TO: 
NOVADATA SYSTEMS INCORPORATED 
HAVE COMPUTER- 1104 SUMMIT AVENUE 
WE'LL CABLE PLANO, TEXAS 75074 


TELEPHONE 214-423-6694 
Ж TEXAS RESIDENTS ADD 52 SALES TAX ALLOW 3-4 WKS DELIVERY 


Computer Peripheral 
Resources 


S'4"DiskDrive Power Supplies 


nd: 
ver voltage protecuon 
nvited 


- SPECIAL - 


2Now Shugart Drives 
1Dual P/$ Hor V 
1Two Drive Cable 
$489.95 


Dual Power Supplies 
Horizontal — 12x12x3V2.., . $74.95 
.Уегиса! — 7х12х6 ............ $74.95 
*OpenFrame — 7x2x3 w/o-case $59.95 
*Singie Horiz. P/S — 

.$44.95 

.$21.00 
*4-Drive Cable .. rasas rear 92,00! 
«риа! Case, Horiz. or Vert. 

(wio PIS) ....... $24.95 
*Single Case. Horiz $18.95 
*Shugart 5% Disk Drive $204.95 

SA 405 — 6ms T-T, SS, SD or DD 

Terms: Personal checks allow 14 days, COD, 
M.D.. Certified Checks...Credit Cards add 3% 
Shipping and Handling: $3.00 West and $6.00 
East states. All shipping USP surface other 
means extra. 

Sendto: 

C.P.R. 
P.O. Box 834, or сан... 

Oak Harbor, WA 98277 (206)679-4797 


TEX-COMP" 


TI USERS SUPPLY COMPANY 
"YOUR LUBBOCK CONNECTION" 
TI-99/4 PRODUCTS AT PROFESSIONAL PRICES 


ATTENTION 11-9974 USERS ТЕХ COMP HAS BEEN SUPPORTING THE ENTIRE 99/4 PRODUCT LINE TO PROFESSIONAL AND INDUSTRIAL 
ACCOUNTS, SINCE THE INTRODUCTION OF THE 11-9954. NOW YOU CAN PURCHASE ALL YOUR TI-99/4 REQUIREMENTS FROM ONE 
SOURCE AT LOW “PROFESSIONALLY DISCOUNTED” PRICES ON THE ENTIRE 99-4 PRODUCT LINE. WE ARE A DIRECT Ti NATIONAL AC- 
COUNT AND DEAL DIRECTLY WITH ТІ, ASSURING YOU THE BEST SER VICE, EARLIEST SHIPMENT AND LOWEST POSSIBLE PRICES 


SEND FOR FREE ORDER KIT AND COMPLETE PRICE LIST 
CONTAINS MONEY SAVING SPECIAL OFFERS AND NEW PRODUCT INFORMATION 


3100. REBATE & FREE SPEECH EXTENDED TO APR. 15 


11-99/4 PRODUCT LINE 


Your Cost 

CONSOLE "door 
PHC ОА ТЫНА Home Compute 29% on 25 Mind Cahengers 

Color Tv RF Modulator (14:6 with computat) 1495 A Mare ing 

* a Lass 100 00 rebate dect rom Ti 10000 7495 Tombstone City 218! Century 

YOUR ACTUAL созт. Е D Tiinvacers 
PERIPHERALS. 2s Cor wars 
P 1200. Penpheral Expansion System E Es p xvas wie 
PMP 1220  AS-232 Card nes sila ирене Ostia Зит: e oii 
PHP 1240 Ог Controler Cari" Опе Osh Manager module ЕЕ Tunnels of Doom 12 Санлиа Gare 

acted wih agen Сата 10те Фо re НХ, nos Aine 
PHP 1250 Expansion System Disk Dave (Dk Deve Cortese: Стало Tar 

патна) 28695 sonal Financia: А. и 2 ssec 
Phe 1200 Memoy Expansion Card. 132K RAM) zs DT. 6008: Personal Es er Packages (Developed by Milton Bradley Company} 
PHP 1270 PCode Сага 132K AAM Memory Expansion required! "ваз Ра E “scanner P The Attace 
PHP 1280 Pascal Development System — Inoudes P-Code Card enews Biasio 

IPHP 12701 UCSD Pascal. Comple” (PHO $063) 


XE Blackjack and Роке Eri 
UCSD P-System Assembler Linker (PHD 5064) and Мишел Personal Ennchment н 


UCSD P-System- Editor Fier Unites (PHO 5065; 
1325 Memory Expansion, Disk One and 
Соло are reqotedi 35795 
PHP 1500 бола State Speech" Syninesizer 107 
hone Coupler (Modem) (95-232 requredi 160% 
32 Accessones Interface. 


ive ist Оле Con*oler eared 
ict Printer 5199% 
ny Expansion 132 RAMI 286.95 


OPTIONAL ACCESSORIES any Reaon 
ыы m PHM зма НЯ 


PHA 2000 Оша Gassene Саме a колтем 


энм 3046 
APPLICATION PROGRAMS PHM 3047 
Home Management Personal Finance PHM 3048 

Commang Modules PHM 3082 


рим oo) Home Financia’ Decisions 2% 7 
РЫМ au Management Data sivrage пие 


3095 рым 3028 


рим 3012 
PHM 3013 


PHM 3029 


PHM 3016 
PHM 3022 


OTHER APPLICATION PROGRAMS 


5395 PHM 3049 Command Mod, 


5395 — Entertninn ant 


PHM 2044 


PHM n 
Рым 3018, 
рим 1073 


NEW — SIGNALMAN MARK 11 MODEM 
е FOR THE 99/4 апа 99/4A—DIRECT CONNECT. 
INTRODUCTORY OFFER— $94.95 POSTPAID (sus. tist $139.) 


SPECIAL — 10 


PREMIUM GRADE 
HUB-REINFORCED 


Ы TEX-NET:^ SPECIAL — TERMINAL EMULATOR II only $34.95 DISKETTES & 
When purchased with Mark II Modem. FREE PLASTIC 
FOR USE WITH BELL MODULAR PHONES ONLY. SPEC; L FREE Source /Tex-Net " LIBRARY CASE 
OPTIONAL 9 V PATTERY ELIMINATOR $10.95 POSTPAID sign on and hour use TI99/4A Е 
- OFFER with purchase compatible $24.95 POSTPAID 


SPECIAL — $15.95 розтРАЮ 
JOYSTICK ADAPTER — Allows two Atari 
wired Joy Sticks to be used with 99/4 or 
99/4А. 

only $10.95 with any WICO or Tex-Comp 
Joystick. 


SPECIAL — 8 
DATA QUALITY C-11 


А Cassettes (BASF) in 
FREE Plastic 
storoge case 


$9.95 POSTPAID 
TI99/4A compatible 


NEW — DESK TOP PRINTER 

STAND BY DATUM 

80 COL. $14.95 POSTPAID 
132 COL. $16.95»PosrPAID 

j 

Vinyl coated’ “steel NOTE — This item required with ALL WICO joy 

stonds allows paper sticks or when using two Tex-Comp Super Joy 
storage under printer Sticks (order with Atari wiring). 


Flip ‘N’ File тм 


WICO 


(— SUPER JOY STICK! 


COMMAND $27.95 м RATED #1 
E HD | АА... көзе. j^ commercial arcad 
KONmOL Smee At y set capi бш 


- Е vse with your 99/4 or 
Flip ‘N’ File TM rars mini вык 99/4A. Increase your TI 
Sticks rquire TI $23.95 invaders score. More 
adapter $10.95 rosmana д reponsive action. 

with Joy Stick. B $34.95 POSTPAID 
TERMS: All prices F.O.B. 105 Angeles. For fastest service use cashiers check or money order. Per: 


minimum). East of Mississippi 4'4 %. (Free shipping on all software orders over $100. and on p 
change without notice. We reserve the right to limit quantities. Sorry no cred 


IMPORTANT—Joy 


nal checks take о! least ten days to clear. Add 3% shipping опа handling ($3.00 
Ipaid specials}, Add 6495 S.T. for delivery in Calit. Prices and availability subject to 
оНес! calls, these costs increase your price. 
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Part 2 
By Samuel D. Pincus 
Contributiny Editor 


ou are trapped in a maze and 

monsters threaten from every corner! 

The maze seems familiar, but you 
сап remember how you got out last time. 
That's right you used a key. But you just 
dropped your key in another room, Ifon- 
{у you could remember what you did last 
вате, or where you put thal key, If only. 
you had а strategy lor these adventure 
‘games, instead of stumbling through them 
at the mercy of the warlocks, vipers, 01 
other powers that be. 

Last month, in the first part of this arti- 
cle, talked about adventuring in general, 
telling how to chart a course and avoid t 
snares that can стор up in these games 
This final part offers six rules for strategies 
to help you win these “puzzle,” and 
"sword and sorcery” games, Are you 
ready! Then let's go. 


Rule 1- Make a Map! 

Most adventures take place in major sites 
that are broken into 25-30 different loc 
tions called rooms by adventurers), One 
сап enter these rooms in ether the obvious 
way (through a door or window) or 
through es common methode (chanting 
a spell or drinking a potion) In most (f not 
ll of the Scott Adams advertures,at least 
‘one of the doors is locked. In any case, the 
only way to keep track of your moves from 
тоот to room is to make a map and up. 
date it continually. Even if you think your 
memory is up to. keeping track of the 
various locations, а map is good insurance 
against foolish mistakes, Remember, 
Sometimes you will have lo return to a 
тоот in order to complete the adventure 
You may even have to go back to the start- 
ing poin 

In addition, a really nasty adventure writ- 
er will include both учтар» and mazes, 
In а real узгар room you are sure to die 
every time, but In the Scott Adams adven- 
tures, you vill ind yourself in fake ly-traps, 
This means that you may, indeed, die 
whenever you enter a particular location 
unless you have previously dane some: 
thing required of you, For example, in one 
BASIC adventure the only way could get 
‘out ofa room (through a locked rusty door) 
was to drink a strength potion, Had | not 
drunk it, the room would have been a ly- 
irap. A map is invaluable in remembering 
which rooms ore dangerous. 

în a maze, you always seem to relum to 
the same location no matter which way 
you move. Il can be confusing to move 
from room to room, all identical. А map. 
helps you keep track of the maze. 

Whenever you enter a room, update 
your map with the visible exis, the room 
Contents, and anything else you think iim- 
portant, List all contents, no matter how 
trivial they may seem. You can never tell 
when a glass, or a match, or an empty box 
will become very important later on. 
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Computer Gaming is a magazine for all game 
lovers—players, designers. and programmers of 
microcomputer games. Regular features include prod- 
uct reviews, letters to the editor, player strategy, 
a question and answer forum, a Hall of Fame for high 
scorers, tutorial articles on game design and program- 
ming, plus interviews with professionals in the world 
of computer gaming. 

All submissions for Pros on Programming are 
governed by the same conditions and payment rate 
as manuscripts sent to other departments of 99'er 
Home Computer Magazine. Materials submitted for 
the features shown below are treated the same for 
Copyright purposes as Letters to the Editor in 99'er 
Home Computer Magazine (as explained in the 
Masthead); if chosen for publication, the material (ex- 
cept for 99'er Hall of Fame) will earn for its author 
a free computer game (either TI or third-party) and/or 
a one-year subscription to this magazine 

99'ег Hall of Fame candidates with high scores in 
ТІ, third-party, or Computer Gaming games must 
completely describe the conditions under which their 
scores were achieved (i.e., skill level, keyboard or 
joystick use, screen number, partner participation, 
appearance of screen, etc.) Candidates may not be 
directly related to or affiliated with the programmer 
of che game or the publishing firm. No compensa- 
tion will be provided to new inductees whose names 
are chosen to be immortalized— Fame is its own 
reward 
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Make sure you note where your exits 
took you. In the booklet that comes with 
the ADVENTURE Command Cartridge, 
Scott Adams presents some suggestions on 
map-making. Read his suggestions and try 
to follow them. Don't get discouraged if. 
your first efforts look like a bowl of spaghet- 
ti. Just wait until the map looks too hard 
to follow and then redraw it. Even the most 
experienced adventurer has to redraw dur- 
ing his game. Н you find a previously 
unknown exit from the room (a hidden 
passageway, for example), don't forget to 
add it to the map. Write down what you 
did to find the exit, and retrace your path. 


Rule 2 – Save the Game! 

All Scott Adams games allow you to save 
your game status—such as your current 
room location, inventory, and clothing 
Use this feature after every 10 rooms or so. 
It will help you restart your adventure in 
case you do something foolish and get 
killed. Always save a game before doing 
anything that you know is dangerous (such 
as pushing a button). In some of the more 
difficult adventures, i have saved different 
game strategies, then started from thc 
beginning with the idea of doing things in 
other ways. 

Never get so engrossed in the game that 
you forget to save it. If you successfully 
negotiate a maze, and then get killed off 
it is very frustrating to do it all over because 
you didn't type in SAVE GAME. 


Rule 3 - Look, Look, Look! 
Whenever you enter a room, its contents 

will usually be described to you in detail 
(unless you have been blinded during your 
adventure or the lights are out or......). But 
don't rely on the descriptions alone. Ex- 
amine everything (using the EXAMINE or 
LOOK command) in the room. Pay atten- 
tion to every item in the room. Look at it 
Move it. If it is a book or a piece of paper, 
read it! If the room has writing on the wall, 
read that too. And don't ѓогре to examine 
pictures, rugs, or other items that are on 
the floor, walls, or even ceiling. Try to get 
as much information as possible. 
If there is a container, such as a box or 
chest, open it and look inside. If something 
falls out, you will find it added to the 
description of the contents of the room. So 
if you open a chest and the adventure says 
"here's something there," look at the 
room contents to find out what it was. By 
the way, if something does fall out, that is 
no reason to stop examining the container. 
^ writer of ditficult adventures may have 
an unimportant item fall out first and leave 
the really important contents for last. Keep 
looking until you are told that there is 
nothing important left. 

If you try to move a certain item, and it 
oesn't budge, it may mean the item isn't 
important. Just as likely, however, it only 
means that you don't have the skill or tool 
to move or get the object. For the moment, 
just put it on your list. A room that you 
stumble into later may contain just the 
thing you need to move the rock or lift the 
chain. 


Rule 4 - Keep Track of Your 
Inventory! 

Keep track of everything you carry. If you 
enter a room and see something you think 
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you may need, just tell the game to GET 
it. The only problem is that, as in real life, 
you can't carry everything. Sooner or later, 
you will have too much. You will have to 
DROP something to make room for a new 
item. This isn’t hard, as long as you 
remember to DROP items after they have 
been used (for example, an empty gun or 
burnt-oul match). In most adventures, an 
item is used only once. Sometimes, 
however, it may be needed later. 
Remember, you can never be sure of 
anything! 

In sword and sorcery play, you must also 
keep track of your status. If you are wound- 
ed, your strength ebbs as you continue 
your journey. You may decide to fight a 
creature under the assumption that your 
strength is still high when in fact, you are 
bleeding to death! 


Rule 5 - Keep Track of Objects! 

Always update your map with the items 
you tind in a room. If you take out an ob 
ject, cross iL ой your map. I you then drop. 
it in another room, relocate Н on your тар. 
It is embarassing to forget where you 
dropped your gun when you need it to kill 
a rattlesnake 

Keep in mind that objects may change 
during a game, А lump of dirt, when 
washed, may reveal a crystal ball. A branch 
when whittled, becomes a flute. Make sure 
vou note how an object changed, what 
vou did to change it, and where it is now, 
^ change may be very subtle—a match 
burns out, а canteen is filled or emptied. 
Note even these slight changes, 


Rule 6 – Try, Try, Try! 

When you try something and find 
yourself stymied, don't give up! There is 
usually an alternativo. First, try different 
commands. For example, you may say 
WET RAG and be told that the game 
doesn't understand. You may have to try 
POUR WATER in order to wet the rag. If 
you run out ої commands, look for a dit- 
terent approach. You may have to pour the 
water into а pan and then say DUNK RAG. 
Of course, it may turn out that nothing will 
work—that you are indeed trying the im- 
possible, Very often, however, you are just 
not using the right approach. For example, 
vou may be traveling on a tree-lined path 
with exits to the north and south. After ex- 
ploring these exits, you find that you can't 
get anywhere, Don't give up! Did you try 
to climb a tree? That may be your only way 
out. 

Maybe you are sure that the treasure is 
in the room, but you can't see it. Did you 
ig for it? Just because you have gone over 
all the visible objects and obvious exits, 
don't think you have exhausted all the 
possiblities. 

You are not limited to moving in just four 
directions. Up and down are also possible. 
In addition, a lot of adventures let you say 
hings like GO PATH if you want to travel 
along a path or GO MOUNTAINS if that 
is what you see in the distance. 

If you do find yourself in а real pickle 
(such as the maze | mentioned earlier), do 
not panic. Think it through. Act as though 
this were real lite. How would you solve 
the problem then? In a maze, you could 
drop an object and then move. If the ob- 


Continued on p. 50 


ГЕ Editor's Note: This four-part series 


is more than а game. it Is a course 
in programming, covering many of 


P 
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the fine points of the art. Part 1 (Vol. 


1, No. 4) gave some basic rules for 


efore me was the task | had been put- 
B» off from the beginning: to plan 
the graphics for the DICE—ROLL 
routine. 
Because the program had been coded 
in TI BASIC all along, ! coded this routine 
using HCHAR and VCHAR graphics. It oc- 
curred to me however, that the Extended 
BASIC graphics ability (i.e., sprites) would 
add a lot to this program. Then | saw that 
it could be done both ways. 
The only problem was that | am not very 
graphics oriented. Oh, 1 do all right, but 
| ат no world-beater at eye-boggling 
displays. That left me one option: | called 
for HELP!! and turned to my “Guru of 
Graphics," Ron Binkowski. You may have 
seen his name on some fine programs he 
wrote for 99'er Magazine. 
| asked Ron to develop a graphics 
routine to display dice rolling inside a 
Chucl-A-Luck wheel. About two weeks 
later, he called me back with the bad 


news, “Мо dice" (pardon the pun, | just 
couldn't resist it). Rolling the dice was just 
too complicated for this program, but Ron 
did come up with an idea to move them 
graphically. 


Starting to Roll 

| reworked Ron's routine so that it could 
support both SPRITE graphics for inclusion 
in the Extended BASIC version and 
HCHAR graphics for ТІ BASIC. The design 
indicated that DICE ROLL needed an in- 
itialize routine (to set up some variables) 
as well as the actual graphics roll itselt. | 
added another module to display each 
player's name, cash balance, amount bet, 
and dice value bet. 

The DICE—ROLL routine needed three 
new arrays. Each die can be thought of as 
a formation 3 pieces high and 3 pieces 
wide. Each character can have either a dot 
(“pip”) or be blank. Since there are three 
dice and each needs 9 characters, we will 
have to keep track of the locations of 27 
characters. The 9 characters for the first die 
will be numbered 1-9; for the 2nd die, 
10-18; and 19-27 for the third die. The ar- 
ray called LOC. X keeps track of the "x^ 
co-ordinates (the horizontal rows) of these 
characters while LOC _ Y keeps track of the 
"y" co-ordinates] (the columns). This 
means that both of these arrays must be 
DiMensioned with 27 entries. 
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designing games. Part 2 (Vol. 1, No. 
5) laid out a coding plan for a "strip- 
ped down" version of the game. Part . 
3 (Vo. 1, No. 6) showed how to code 
In the compiete program and how 
to debug It. In this final portion, Mr. 
Pincus shows how to add graphics 
using Extended BASIC. The complete 
Chuck-A-Luck Extended BASIC pro- 
gram is also included here. . . 


A -Luck 


Part 4 


By Samuel D. Pincus 
Contributing Editor 


The array called DICE. PIP tells whether 
Characters are blank or have a pip for each 
possible value of the dice. Since there are 
six possible dice values, each to contain 
information on nine characters, we will 
need a two-dimensional array composed 
of 9 entries for each of 6 possible dice- 
values. 


Arrays are Like Buildings 

Remember our discussion about arrays? 
| said that you can envision an array as a 
building with a number of rooms on each 
floor. Well, in a two dimensional array, the 
first variable can be thought of as the floor 
number. The second number is the room 
on the floor, For example, you can think 
of DICE  PIP(2,4) as the value located in 
the 4th room of the second floor of a 
building called DICE_PIP. For our pro- 
gram it will contain the information about 
the 4th character (middle row on the left) 
needed to display a dice го! of a 2. 

To make the display more interesting, 
Ron added 3 more dice values. He realized 
that, depending on how a die fell, the 
values of 2, 3, and 6 could be portrayed 
two different ways. The three extra 
"floors" in DICE. PIP are alternate displays 
for the values of 2, 3, and 6. This meant 


the new arrays. Lines 20100-20200 are 
used to read in the data for DICE. PIP. 
Each DATA line (in 25000-25080) describes 
whether a character of a dice value is sup- 
posed to be blank (= 0) or have a pip (= 1). 
Each line gives the information needed for 
the 9 characters making up the dice value. 
Line 25090 is an extra DATA line, ТІ BASIC 
usually slows down when it reads the last 
DATA line in a program, but with an extra 
DATA statement, it never reads the last 
ine, and never slows down. 

In order to simulate the DISPLAY AT 
function, available only in Extended 
BASIC, | added a routine to the TI BASIC 
version in statements 4900-4930 to print 
whatever was in MSG$ beginning at COL 
on the row contained in ROW. It runs 
much faster than the code given in Tl's 
Programming Aids I software package, 
because it is restricted to a single row and 
does no preliminary editing of the message 
area. In lines 20300-20420, | added the 
codes to show where each of the 9 
characters for each die are to be displayed, 
In the Т) BASIC version, these are actual 
row and column numbers. In the Extend- 
ed BASIC version, these contain the "dot 
row” and "dot column” values needed for 
sprites. 


Structured design Гог| cHuck—a—LucK 


START UP 


DICE ROLLS END_GAME 


DIMENSION | | CREATE DICE 


Pavicoutect| 


ASK ron RESTART] 


| 


DISPLAY WINNER 


ETT 


С] 


| FIGURE NEW 


CHECK FOR 
BALANCE BANKRUPTCY 


the DICE. PIP had to be DIMensioned as 
(9,9). | added this code as line 110. In ad- 
dition, for the SPRITE version of the routine 
in Extended BASIC, Ron needed an array 
to keep track of particular pieces of the die, 
to determine if they were in position. He 
called this array LOC, and since there are 
27 different pieces, | DIMensioned it at 27 
in line 120. 

| then added lines 


the code in 


20010-20420 to fil! in the data needed for 
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| then coded lines 2000-2370 to display 
the information about each player on the 
screen. The new code in 2600-3920 
displays the three dice values graphically, 
Lines 2630-2740 give a 50-50 chance that 
a dice value of 2, 3, or 6 will be displayed 
in its alternate format. The 9 characters 
making up the die are then displayed in 
the loop in lines 2750-2990 in the TI BASIC 


Continued on p. 51 
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PLATO WIDENS 
YOURCHILDS WORLD. 


Announcing new educational courseware 
for microcomputers to improve your child's 
Basic Skills, High School Skills or Foreign Language vocabulary. 


Aye 


анна 


WIDEN YOUR CHILD'S WORLD WITH 
THIS INTRODUCTORY OFFERING. 


10 DAY MONEY-BACK GUARANTEE. 


Now, until May 31, 1983, 
when ordering a lesson 

at $45.00, you may order 
additional lessons for just 
$35.00 each. (Additional disk 
is included with each lesson 
at no additional charge.) 


Mail this form, or call toll-free 
800/233-3784. (In California, 
call 800/233-3785.) 


Apple® is a trademark of Apple Computer, Inc. 
Atari* is a registered trademark of Atari, Inc. 
Ti is a registered trademark of Texas 
Instruments. 

Warranty available free from the Control Data 
Publishing Co., 4455 Eastgate Mali, San Diego, 
CA 92121. 


BEFORE ORDERING: CHECK TO 
MAKE SURE YOUR EQUIPMENT 
MEETS THESE REQUIREMENTS. 


Apple it Atari Ti 
PLUS 800 99/4A 


Memory 


No. of T 
drives 1 disk and | 1 disk and | 1 disk and 
required: [controller | controller | controller 
" PLATO 
nein? | 2.0.3.33 [203.2 | Interpreter 
mid Cartridge* 


Will display on any color or b/w monitor 
or у compatible With your microcomputer 
liste 


*PLATO Interpreter Cartridge may be ordered 
directly with the order form below. Only one per 
TI 99/4A machine is needed. 


CONTROL DATA PUBLISHING CO., PO. Box 261127, San Diego, CA 92126 


SHIP TO: (Please Print) 


Name...... 


Address. .... 


City... 


State... Zip. 


Payment enclosed (Check or money order only. Make payable to Contro! Data 


Publishing Co.) 


0 Mastercharge Г] VISA 0 Атегісап Ехргеѕѕ О Diners Club 


мате LLL tpt tt pt ppt tt IIS 


Your signature. ЕЕ - 


Lou — 


INTRODUCTORY PRICES: One lesson $45.00. Each additional lesson $35.00. 


Price for order. . . . ri з 

Calif. Residents: add 6% 
sales tax 

Add $2 shipping and 
handling. . ie 


TOTAL PRICE: $———— 


Г] Include PLATO Interpreter Cartridge 
for my TI 99/4A. Price $50.00. 


[J Please send information оп_ 
—_-—_______________ lesson(s). 


Please send 
copies of your courseware catalog. 


Please complete the following: (Indicate computer for which уой are ordering courseware.) 


APPLE II PLUSO АТААІ 800 [3 TI99/4A С 


Available on APPLE II PLUS only 


Title (see course 
Quantity | description for skill level) 


Title (see course 
Quantity | description for skih level) 


Basic Number Facts 


French — rave! Words 


Whole Numbers 


German Trave! Words 


Decimals 


Spanish—Travei Words 


Fractions 


French —Shopping Words 


Physics— Elementary Mechanics 


German — Shopping Words 


French Vocabulary Builder 


Spanish — Shopping Words 


German Vocabulary Builder 


French — Classroom Words 


Spanish Vocabulary Builder 


German— Classroom Words 


| Computer Literacy Introduction 


Spanish—Classroom Words 


Allow 3-5 weeks for delivery 


If not completely satisfied, you may return all lesson materiai within 10 days of receipt for а refund. All 
orders subject to acceptance. This introductory offering expires May 31, 1983. 

Control Data Publishing Company supplies this courseware under a personal license agreement rather 
than for sale. Customers obtain the right to possess and use PLATO courseware by paying the prices 
specified and agreeing to the terms and conditions of the license agreement contained in the package 


Available March 30. Allow 3-5 weeks for delivery 


H5 


id 
nd 


de th j 
y train, plane or bus tickets, 
1a restaurant, request. 
medical assistance; read street 
signs, etc. 
ng Words: Children 
ное 
they need to know. 
to shop for food, clothing, ete. 
Classroom Words: Children 
__ study the French, Spanish or 


ons each for French 


G2 


CONTROL DATA 
PUBLISHING 


German words that are common 
to the school environment. 
*Available March 30 


Lessons Available 

For Apple II Plus, 
Т199/4А and Atari 800, 
Basic Number Facts: Practice 
in addition without carrying; 
subtraction without borrowing, 
and multiplication/division 
with single digits. For elemen- 
tary students. 

Whole Numbers: Practice in 
addition, subtraction, multi- 
plication, division and mixed 
numbers, For elementary and 
junior high students, 
Decimals: Practice locating 
decimal numbers on the number 
line. For elementary students. 
Fractions: Same skill level and. 
format as decimals, 


Physics—Elementary 
Mechanics: Students are 
shown a physical problem, then 
must "purchase" the missing 
information to answer it 
correctly For senior high 
physics students. 

French, German, Spanish 
Vocabulary Builders: Gives 
children a basic vocabulary of 
500 words. Supplements intro- 
ductory and refresher courses. 
Computer Literacy—Intro- 
duction: For jr. or sr. high. 

and vocational school students, 


INTRODUCTORY 
OFFERING: 
* Single lesson, $45.00 
* Additional lessons, $35.00 ea. 
* Additional disk included 
with each lesson ordered at 
no extra charge 
* 10 day money-back trial 


Ш 


SEND FOR PLATO. 
COURSEWARE CATALOG. 
For a free copy of our PLATO: 
catalog, or to order, mail reply 
card, call toll-free 800/233-3784, 
or write Control Data Publish- 
ing Co, PO. Box 26117, San 
Diego, CA 92126. In California, 
call 800/233-3785. 
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в TITAN 


By Bill Bies 


7 Park Entrance Dr. 
Pittsburgh, PA 15228 


t long last, our resupply mission is 
almost completed. Over 25 months 
ago (it seems like 25 years) we left 
Earth for this desolate mining communi- 
ty on Titan, Saturn's lárgest and richest 
moon. 1 guess we should be thankful— 
our TI-NAV computer shaved three 
months off the trip by using the gravita- 
tional "'slingshot'' effect around Jupiter. 

Unfortunately, like almost all mining 
communities, this one is located in the 
middle of the roughest mountain range 
on Titan, and landing here reminds one 
of playing Russian roulette . . . 

I can make out the mountain range as 
we descend for our final approach. The 
landing site is now coming into view. 
They call that a landing site? It's not much 
more than a rocky ledge with a mountain 
to one side and a cliff to the other! If 1 
can land this one, I'll be asking for a 
bonus. Oh well, here goes everything . . . 

You can finish the story when you run 
this Extended BASIC program. A random 
landscape on the screen is created, and the 
object of the game is for you to maneuver 
your lander to the only flat part of the 
terrain. 

There are three levels of difficulty—the 
higher levels providing a smaller pad to 


EXPLANATION OF THE PROGRAM 
Lifeline to Titan 


Line Nos. 

100-160 REM statements. 

170-190 Check for expansion memory. 
If it's there, delete all sprite 
motion. 

200-260 Initialize variables and set 
character colors. 

270-360 Define character patterns. 

370-420 Initialize arrays. 

430-460 Set up title screen. 

470-480 Branch to set up playing 
screen. 

490-800 Main control loop. 


810-960 Display title screen. 
‚970-1040 Display instructions. 

1050-1490 Display landscape. 

1500-1650 Display playing screen and 
messages. 

1660-1740 Ship explodes. End of game. 

1750-1810 Input options for the next 
game. 

1820-1850 Initialize variables to play the 
same game. 

1860-1980 Good landing. 

1990-2060 Do instant replay. 

2070-2130 Subroutine to play a sound. 

2140-2230 Subroutine to do explosion. 

2240-2280 Subroutine to stop sprites. 


eu 


aim for. On the third level you barely have 
room for your lander. 

You can maneuver your ship with either 
the keyboard or joystick #1. On the 
keyboard you use the S and D keys to 
rotate the lander, and V to fire your 
rockets. On the joystick you merely move 
the paddle left or right, and press the fire 
button for thrust. 

Now that you're ready, put on your 
helmet and strap yourself in. There are 
some desperate miners down there, and 
you wouldn't want to “alienate” a Titan 
miner when he's hungry... 


100 REM XXX*XXX343**kt*XtiX3*xxx3kxtii 
110 REM * LIFE LINE TO TITAN t 
120 REM  *x**Xxxctk E RRR ETE 
130 REM BY BILL BIES 

140 REM  99'ER VERSION 2.4.1XB 
150 REM 

160 REM 

170 ON ERROR 210 

180 RAM$-"N" 


190 CALL INIT :: CALL LOAD(—31878,0 


200 RAM$-"Y" 

210 CALL CLEAR 

220 RANDOMIZE 

230 FOR SET-1 TO 14 

240 CALL COLOR(SET, 16,1) 
250 NEXT SET 

256 CALL SCKEEN(9) 


279 CALL CHAR(40, "В0402010080402010 
102040810204080FF"&RPT$ ("O",28) 
ЖЕЕ 

280 CALL CHAR(96, "0010102828447C820 

0081818286898040004081828C83008 

O00020C24C8281010") 

CALL CHAR (100, "000002BC48502020 

0000807£40302040008060584658608 

04020304C07E800000") 

200 CALL CHAR (104, "20205048BCO20000 
101028CB340002000830C8281 808040 
00498682818180800") 

510 CALL CHAR(108, "827C442828101000 
2019161418181000100C13141810200 
0080814137C304000") 

£20 CALL CHAR(1i12, "04040A123D400000 
320400327E01000001061AG21A06010 
00000017E320C0402") 


330 CALL CHAR(116,"0000405D12060404 
0040z02C121408080020101814130C1 
20010181814161920") 

340 CALL TCHAR (120, "001018181416194" 
› 

550 CALL CHAR(122,"0000040202000000 
0000000404040000000000001008080 
0000000000020202") 

360 CALL CHAR (126, "0000000000206030 
соооооооводоьоь0000000000020202 
00000000707010101") 

376 DIM DIR(28,2) ,HGT (256) , № (5), RP 


:: NS(2)="OFFICER 
VETERAN" 

: FOR CELL2=1 TO 2 
z: FOR CELL1-1 TO 24 
| Continued on p. 38 
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EXPLANATION OF THE PROGRAM 
Night Blockade 


Line Nos. 
170-250 Sets appropriate keyboard flag 
for 99/4 and 99/4A 

260-320 Displays instruction page while 
DATA statements are read and 
graphics characters defined. 

330-350 Character definition data. 

360-430 Sets of screen coordinates for 
row and column arrays. 

440 Radar scope correlates for 
target positions. 

450 Initial values for new game. 

460-570 Array reading and character 
definition. 

580-600 Colors for graphics set. 

610-660 Displays menu and branches to 
selection 

670-690 Additional coordinates for 
ENTER on 99/4A and ENTER 
and period on 99/4, 

700-720 Initialization for new game. 

730 Turns Firing Mode Indicator 
off. 

740 Sets up screen. 

750-1220 Main loop. 

760-800 Keeps track of shots, resets 
shot counter and checks for 
end of game. 

810 Branches randomly to im- 
mediate missile launch. 

820 Conditions for immediate 
missile launch. 

830 Ship postions are incremented. 

840 Conditions for delayed missile 
launch. 

850-910 Branches randomly to missile 
launch by first or second ship 
or bypass of missile launch. 
Line 880 registers player 
reaction. 

920 Draws scope. 

930 Displays ships and blips. 

940 Produces radar scan. 


950-1000 


1010-1020 


1030-1170 


1180-1220 


1230-1260 
1270-1510 
^ 1530-1810 


1820-2110 


2120-2200 


2210-2250 
2260-2390 
2400-2590 


2600-2750 


2760-2910 
2920-3050 
3060-3110 
3120-3430 


3440-3910 


Listing begins on p. 39 


On player input branches to fir- 
ing mode, menu, repeat scan or 
beginning of game cycle. 

Turns loading Indicaor off and 
Firing Mode Indicator on. 
Produces repeated scan with 
space bar down or shot with 
firing key. After initial repeat 
scan space bar acts as pause 
key. 

Increments shot counter and 
checks for current limit of per 
mitted shots, turning Loading 
Indicator on if limit reached. 
Checks for hi 
Ship destruction. 

Subroutine to increment ship 
positions. This is in two stages: 
a simple addition to each pos- 
tion and a randomly assigned 
addition to make ship progress 
less regular. 

Subroutine to display ship and 
blips. 

Subroutine to display flash of 
ship destruction and sound of 
explosion. 

Subroutine for flash of gunfire 
and missile launch. 

Subroutine to set up screen for 
game 

Subroutines to turn Loading 
and Firing Mode Indicators on 
and off. 
Subroutines to draw scope and 
produce scan. 

Instruction page. 

Menu. 

99/4 key redefinition. 

Light and sound effects of 
missile explosion. At line 3260 
program resumes at 920 if 

SM = 0. Otherwise damage is 
determined and reported. 
Defeat message. Missile launch. 
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t Blockade 


By Ants Reigo 


161A Kenwood Ave. 
Toronto, Ontario Canada M6C 256 


an your battle stations. ENEMY 
ALERT! It is a nice-quiet even- 
ing on board your battleship, 
until an enemy task force tries to break 
the blockade you've set up. To make 
things worse, it's night—so you can't 
even see the enemy. All you have to 
guide you is the beeping of your radar 
scope. Suddenly you open fire on the 
intruders, and with each explosion the 
night sky lights up, giving you a better 
idea of what you're up against. 
Night Blockade was written in an ef- 
fort to come up with a fast-action 
game—one in which the entire keyboard 
is read as rows and columns on the 
screen, so that aiming your cannon is as 
simple as pressing a single key. 


Playing the Game 

When the menu screen appears, 
select the "NEW GAME" option. The 
screen will go black, and.a small green 
radar scope will appear at the bottom of 
your screen. Enemy vessels show ир оп 
the radar scope, accompanied by à 
beep. Your objective is to direct the fir- 
ing of your ship's cannons to destroy the 
enemy. To do this, press the space bar 
to put your cannons in firing mode. That 
mode will be confirmed by either ''fir- 
ing mode engages” (the 99/4A), or a 
magenta rectangle (the 99/4). Once in 
firing mode, you can press any key to 
fire a shot. Each shot fired will light up 
the screen, momentarily giving you the 
precise location of the ships. At first you 
are limited to six shots per round before 
having to reload. If enemy missiles strike 
your ship, they will knock out some of 
your guns and reduce the number of 
Shots you can make without reloading. 
If you do not fire immediately after 
entering the firing mode, the computer 
will leave firing mode and return to radar 
scan. 

The only way to win the game is to 
stay alive. There are, however, two ways 
to lose: If you let two ships get by you, 
or your fire power is reduced to zero, 
the game will end. A display shows you 
the number of ships you have sunk and 
your percentage of hits vs. misses, with 
the option of starting a new game. 

If you wish to take a break in the mid- 
dle of the game, press the ENTER key. 
It takes you back to the option page 
where you can resume play by selecting 
the CONTINUE option. 


cT 


Note: If you have the 99/4, the letters 
in lines 2320, 2330, 2340 and 3340 
should be changed to upper case. 
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DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIV 


PRICE BREAKTHROUGH 


Super Sale on New Disk Drives 
Starting at $ 199.95* complete!! 
with Power Supply and Case. 


single sided 40 track — dual sided 40 track 
single sided 80 track — dual sided 80 track 


for 


RADIO SHACK — HEATH/ZENITH — APPLE’ 
IBM/PC- TEXAS INSTRUMENTS & MOST OTHER COMPUTERS 
New!! Special Special - Call us !! 
Featuring Drives for the TI-99/4A 


TOLL FREE ORDERING GENERAL and TECHNICAL 


1-800-343-8841 1-617-872-9090 
Diskettes of all sizes (Boxor10 .......... startingat $15.95 
Dot Matrix Рпїпїег................................ $Call 
Word Processing Printers .......... starting at $999.95 
Printer Buffers 8K to 64K............ starting at $133.00 
Disk Drive Cases and Power Supplies. startingat $49.95 
Filler pieces for Basf slimline drives........... $4.98 


*Ask about our уз н ыл Warranty. 


Dealer inquiries invited. 


SOFTWARE SUPPORT 


One Framingham Centre, Framingham, MA 01701 ! она. 


С) checks accepted at no extra charge. (617) 872-9090 3 "APPLE COMPUTER CORP. 
с.о, 


D. Please add $3.00. : .th 1 5; 4 “IBM CORPORATION 
Shipping: Please cali for amount. Hours: Mon. thru Sat. 10 am to 6 pm (EST) 5 "TEXAS INSTRUMENTS 


мша ява S3AIBQ хз! S3AIBQ 510 S3AIHQ Ха SINIYA JASIO SIAYA NSIC SIJAIYA NSIC S3AIHQ $9 


K DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 


ѕаліна уча SIAHA уса SJAIHQ яса S3AIHQ мча S3AIHG ASIA S3AIHQ уса S3AIHO NSIC сала меа SJAIHO мена SIJAIHG меа S3 


VOYAGER 
ASSEMBLY LANGUAGE 


Your Galaxy is threatened by The Nebu- 
lons, an Alien Force from The Vei! Nebula. 
Take command of the most advanced 
Starfighter available to defend your Star 
System. Use the Joystick to maneuver 
your Ship and fire Lasers. 


Spectacular graphics and sound effects 
are made possible with this Assembly 
Language Game. Aliens approach you in 
3-D as you try to destroy them. Laser 
Blasts recede into the distance when 
fired. Your view is from the Pilot's Seat. 


More Software Available 
FREE CATALOG 


Price: $30.00 ppd. 


Requires Joysticks, Extended Ram, 
Disk System and Extended Basic. 


HEADWIND SOFTWARE 


6347 LAKESHORE 
DALLAS, TEXAS 75214 
214 / 824-0223 


WIZARD’S DOMINION 


99/4 A Fantasy Adventure 99/4A 


The Voritka Ogres are on the prowl. Only the 
Wizard's Apprentice, the Evil Wizard, the Hero and the 
Evil Prince have enough courage to defeat them and 
rule Wavoria. Inside the caverns of The Wizard's 
Dominion lay gold, adventure and magical powers 


* 3-D Perspective * Magical Powers Galore 
* Superb Graphics ® Complex Battles 
à * Ages 1210 Adult  « Many levels to Conquer 
i Extended Basic Language 
wa All this for only!! $19.95 cassette $21.95 disk 


Announcing New Games!! 
Let your computer take you on exciting adventures. Go to 
strange new lands...go back in time...visit a haunted house...solve 
the puzzles and mysteries. Get ready for hours of adventuring fun 
as you play the new Tlventures by Scott Morgan 

* HAUNTED HOUSE * AQUA BASE 

* STONE AGE * THE FOUR VEDAS 

* FUN HOUSE * MINER '49 ER 

Extended Basic Language only $14.95 each cassette! 


ENTRAPMENT (An Arcade Game You Can Beat) 

Now you can bring the speed and fun of video arcade games 
home at a reasonable price. Entrapment is written in assembly 
language for fast moving excitement. Either the Extended Basic, 
Mini-Memory or the Editor/Assembler module are required 
Memory expansion and disk system aiso required. Joysticks 
optional only $19.95 disk! 

Many other programs in Basic & Extended Basic available. 
Write for more information. 


Complete instructions included. To save C.O.D. charges. send check or 
money order plus $1.50 shipping/handling. MN residents add 5% sales 


E^ = AMERICAN SOFTWARE 
DESIGN & DISTRIBUTION CO. 
ү P.O. BOX 46 
COTTAGE GROVE, MN 55016-0046 


"Fifteen men on the dead mans chest 
Yo-Ho-Ho, and a bottle of Rum." 

Your five man diving team has found the lost 
treasure of Blackbeard the pirate! Unfortunately 
it is at the bottom of a shark infested sea and it 
is protected by two giant Octopuses!! 

eo Warning «eme 

The sharks haven't been fed since the last 
time someone played this game and they love 
to eat divers!!! 

Automatic multi-level game with free plays. 
Beautiful full color graphics and special sound 
effects. Written in Extended Basic. 


Cassette-GO6C-14.95 Disk-GO6D-17.95 
CA residence Add 6% State Tax 
1st class shipping/handling-1.50 


Free Game Brochure Available 
Б MILLERS GRAPHICS 
1475 W. CYPRESS AVE. * SAN DIMAS, CA 91773 
(714) 599-1431 


FFF Software Presents... 


SHUTTLE COMMAND 


Earth is threatened by thousands of Russian Attack Military 
Satelites (RAMS), The United States readies the space shuttle 
Enterprise to combat the menace and selects you as its 
commander. 

Your view is from the cockpit and you see the RAMS approach 
(in 3-D) from deep space. Your mission is to destroy them before 
they destroy Earth — or you! 

The producers of the now-classic TI-ASTEROIDS bring you a new 
and challenging space game. Joysticks are optional, but recom 
mended, for this exciting Extended BASIC program which features 
1 or 2 player capability, 12 skill levels and great graphic effects. 


Available for only $17.50 on cassette or diskette 


Also Available . . . 


TI-ASTEROIDS 


See what the Experts are saying: 


" TLASTEROIDS is by far the best space game we have 
seen programmed for the 99/4 in an [Extended] BASIC 
Language. “ 

Charles LaFara, President 
International 99/4(A) Users Group 
Newsletter (Vol. 1, No. 7) 

” 1 was impressed to see what could be done in Extended 
BASIC... by such firms as FFF Software (Trenton, NJ) 
with their THASTEROIDS game...” 

Gary M. Kaplan, Editor 
99'er Magazine (Vol. 1, No. 4) 
Available for $17.50 on cassette or diskette 
or for only $10.00 if purchased 
together with SHUTTLE COMMAND. 


FFFSOFTWARE 
P. O. Box 4169 
Trenton, NJ 08610 


TO ORDER WRITE: 


3RD PARTY ENTERTAINMENT 
American Software 

Wizard's Dominion — Extended Basic 
AMTO0! Cassette 
AMDO0O1 Disk 
Land on Mars 
AMTO02 Cassette 
АМ0002 Disk 
Meteor Shower — Extended Basic 
AMTOO03 Cassette 
AMDOO3 Disk 


Bomb Squad — Extended Basic 
AMT004 Cassette 

AMDOO4 Disk 

Mr. Frog — Extended Basic 
AMTO05 Cassette 

AMDO005 Disk 

3-D Maze — Extended Basic 
AMTO06 Cassette 

AMDOO6 Disk 

Ski 

АМТ007 Cassette 

AMDO007 Disk 

Laser Shield 

AMTO08 Cassette 

AMDOO8 Disk 

Space Battle 2056 

AMTOO9 Cassette 

AMDO009 Disk 

Barnyard Fun 

АМТОТО Cassette 

AMDOIO Disk 

Auto Maintenance — Extended Basic 
AMDO11 Disk only 

007:Aqua Base — Extended Basic 
AMTO012 Cassette only 

Haunted House — Extended Basic 
AMTO13 Cassette 

AMDO13 Disk 

Miner 49'er — Extended Basic 
AMTO14 Cassette 

AMDO!4 Disk 

The Four Vedas — Extended Basic 
AMTO15 Cassette 

AMDOIS Disk 

Fun House — Extended Basic 
AMTO016 Cassette 

АМО016 Disk 

Stone Age — Extended Basic 
АМТО17 Cassette 

AMDO!? Disk 

Game Pack 1 

Includes Land on Mars, Ski, Laser Shield and 
Space Battle. 

AMTO17 Cassette 


DHEIN'S MEANS 
‚ ONE—STOP—SHOPPING 


FOR THE BEST 3RD PARTY SOFTWARE 


Game Pack 2 — Extended Basic 

Includes Wizard's Dominion, Meteor Shower 
and Bomb Squad 

AMTO18 Cassette 

Entrapment 

Either Extended Basic, Mini-Memory, or 
Editor/Assembler Module required. Disk sy- 
stem also required. Joysticks optional. Note 
X-Basic version written in Assembly; loads with 
X-Basic. Please specity which version is wanted 
AMDO20 X-Basic version 

АМ0021 Assembly 


Extended Software 
All programs require Extended Basic 
Ti-Pwriter 
EXTOO1 Cassette 
EXD001 Disk 
Name It 
EXT002 Cassette 
EXD002 Disk 
5 Game Pack 
Includes all five games below. 
EXT003 Cassette 
EXD003 Disk 
Froggy — Extended Basic required 
EXT004 Cassette 
EXTOO4 Disk 
Baseball/Gorfia Pestulitis 
EXT005 Cassette 
EXD005 Disk 
Hangman/Tic-Tac-Toe 
EXT006 Cassette 
EXT006 Disk 


Norton Software 
Ali programs are in Extended Basic. Programs 
on disk require tne Memory Expansion Unit. 


Graphics Package 
NSTOO1 Cassette 
NSD001 Disk 
Music Synthesizer 
NSTOO2 Cassette 
NSO002 Disk 
Lunar Lander 
№1003 Cassette 
NSD003 Disk 
Tank 

NSTOO4 Cassette 
№50004 Disk 
3-0 Star Trek 
NSTOO5 Cassette 
NSDOOS Disk 
Attack-Man 
NSTO06 Cassette 
№0006 Disk 


Cross Country Car Rally 
NST007 Cassette 
№0007 Disk 

Super Frogger 

NSTOO8 Cassette 
№0008 Disk 


Not-Polyoptics 
Starship Pegasus 
NPTOO1 Cassette 
Winging It 
NPTO02 Cassette 
Sengoku Jidai 
NPTOO3 Cassette 
Ships! 
NPTOO4 Cassette 
Khe Sanh 
NPTOOS Cassette 
Ant Wars 
NPTOO6 Cassettr 
Hordes 
NPTOO7 Cassette 
Crosses 
NPT008 Cassette 
Maze of Ariel 
NPTOO9 Cassette 
Tickworld 
NPTO10 Cassette 
Cars & Carcasses II 
NPTO11 Cassette 
Addvance 
NPTO12 Cassette 


Republic Software 
Ring Destroyer 
Requires Extended Basic and Joysticks. 
RSTOO! Таре 
RSD001 Dis' 


Software Exchange Group 
Space Games — Extended Basic required. 
includes Alien Attack, Invade the Empire and 
X-Wing Pilot. 
SETOO1 Cassette 


Assortmant Package 

Includes Video Bowling, Monster Match and 3D 
Tic Tac Toe. 

SET002 Cassette 


Atlantic City 
Includes Slot Machine, Black Jack and Shimmy. 
SETOO3 Cassette 


Write for FREE 
descriptive bulletin. 


Only $2.98 shipping & handling in Continental U.S. Any size order. No extra charge for VISA or Master Charge. 


DHEIN'S 


HARDWARE STORE 


iowa residents add 3%% sales tax. 


(319) 236-3861 


7 W. Airline Hwy. 
Waterloo, 1A 50701 


hy did the chicken 
cross the road? Most 
computer games give 


you the stock reply: “to get to 
the other side." But the new 
Chicken game program from 
Tomputer Software has a much 
more sensible answer: ©“... . to 
eat all the chicken feed lying on 
the highway.” 

This game is superior to the 
other ''chicken crossing the 
road" games I've seen. Not only 
are there good graphics and 
speed, but you can also move 
the chicken іп eight 
directions—not just up and 
down. Pushing the fire button 
on the joystick will make the 
chicken quickly jump out of the 
way of a speeding car or 
motorcycle. 

But what makes this game 
different is that it combines the 
standard ‘“‘chicken”’ game with 
some elements of  Pac- 
man/Munchman: You are try- 
ing to avoid the traffic along 
this multi-lane highway while at 
the same time trying to gobble 
up 10 pieces of corn so you'll 
progress to the next level of dif- 
ficulty. Each new level gives you 
the chance of accumulating 
more points, but you'll also be 
facing a greater number of 
vehicles. And since there are 12 
pieces of corn scattered around 
at each level, you'll have to use 
some strategy in deciding which 


The Chicken 


Reviewed By Steve Schwartz 
Games Review Editor 


Arcade ‘Chicken Crossing the Road” 


Author: Tom Perkowitz 

Program Type: 

Language: Extended BASIC 

Distributor: Tomputer Software 
1550 Montgomery Drive 
Deerfield, IL 60015 

Price: $7.96 cassette 


ones you can safely eat without 
being run over. 

You start the game with three 
chickens. At first, the road is 
very easy to cross. By the time 
you reach the third level, the 
highway is bustling with traffic. 
Make the right moves and you'll 
be rewarded with bonus 


chickens—move too slow and 
your goose is cooked! 
Chicken from Tomputer 
Software is definitely a game 
where it pays to eat and run. 
And $7.96 is *'chickenfeed"" 
for a game of this caliber. 


Froggy 


Reviewed By Steve Schwartz 
Games Review Editor 


Author: 
Program type: 
Language: 
Distributor: 


A. Green and J. Couto 
Arcade Frog Jump 

Extended BASIC 

Extended Software Company 


11987 Cedarcreek Drive 
Cincinnati, OH 45240 


Price: 


ome computer games 
don’t have to be exact 
copies of arcade games 


to be good. A fitting example is 
Froggy, a new program patterned 
after the very popular Frogger 
arcade game—but with a 
challenge quite different from 
the quarter-eating original. 
You start with five of the lit- 
tle beasts, one of which is ready 
to start jumping from the bot- 
tom of the screen across a multi- 
lane highway bustling with traf- 
fic. With either keyboard or 
joystick, this phase of the game 
is a snap. Score 5 points for 
each successful forward (up- 
ward) hop. 


$9.95, cassette or disk , 


It gets tougher at the top half 
of the screen. Here you have to 
jump your pet from one mov- 
ing log to the next—six of them 
altogether—until you get all the 
way to the top of the screen. 
Score 50 points for each suc- 
cessful jump and rack up a 
bonus of 100 points for making 
it all the way. 

1f you are talented enough to 
get all five of your frogs across 
(a truly amphibious landing) 
you'll be rewarded with another 
five frogs—something i've been 
able to accomplish only once. 
Since the logs are moving at dif- 
ferent speeds and in different 
directions, it takes steady nerves 


and precise timing to jump at 
just the right time. If you miss 
the log, the little fly-breath will 
jump into the river and swim 
away. A hit from a car and your 
frog will croak. (Sorry, but I 
couldn't resist it). Either way, 
you lose! 

Unlike the arcade original, 
you can stay on a log as it wraps 
around the screen, making it a 
bit easier to play, but in Froggy 
there's only one log per row. As 
] said earlier, the challenge is 
different from Frogger. 

This is a colorful and action- 
packed gamie, sure to delight 
young and old, and it has lasting 
play value. The action would be 
faster with a few more cold- 
blooded cars in each lane— 
perhaps more sound effects 
such as honking horns— but I’m 
satisfied with Froggv, and am 
eager to see what Extended 
Software Company will do with 
my other arcade favorites. 


99'er Home Computer Magazinc 


Memory 
Expansion 


for TI99/4A 


Only 
$15995 


MLS 32K Memory features: 
ө Low Cost-High Speed Memory ДА 

Expansion without added cost of Г 
| expansion box 

Ў € 6 Month Limited Warranty 

фе Fully Compatible with daisy chain 

systems and all TI99 Software | 

Model I: Use without expansion box 
at end of daisy chain. 

Model V: Same as Model | except 
allows use of expansion box. 
(Add $15.00 for Model V.) 

Send for free brochure. 


ФФ Please enclose check or money order 
| (specify model). Mail to. 


Hi-Tech Systems 
2337 Bonanza Court 
South Jordan, Utah 84065 


Фрер 


TRIATHLON 


TECHNOLOGY 
by CASIO 


Finally, ... o sportswatch with features 
developed specifically for one of the most physi- 
cally demanding sporting events ever, 

Engineered for adventure. This incredible 
timepiece insures precision accuracy throughout 
the triathlon challenge. Watertight to withstand 
the long-distance swim—Pace control to improve 
your bicycling and running performance. 

The TRIATHLON WATCH is spot-on accurate 
to within 1/100th of a second while timing 
events up to 24 hours. Timer, daily and hourly 
alarm, and calendar functions come standard. 
The TRIATHLON WATCH. High-technology AND 
bullet-proof performance. Get yours today from 


The oe imd $29.95 


ORDER TOLL FREE 
800-227-8292 


The BACH Company 
715 Ensign Way, Palo Alto, CA 94303 
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The definitive wath 
rpted in 
е of this mag- 


azine, 


[^ lardcover, $13.95 
1980, 230 pages, 6x 9 


BASIC COMPUTER PROGRAMS 
FOR BUSINESS : VOL. 1 


Ў By Charles D. Sternberg. 


Each program is documented with a 
description of its functions and op- 
eration, a listing In BASIC, a sym- 
bol table, sample data, and one or 
more samples. 

Volume 1 contains over 35 pro- 
grams covering: budgets, depreci- 
ation, cash flow, property compari- 
Sons, accounts payable, order entry, 
warehouse locations, Inventory turn- 
over analysis, job routing, resource 
allocation, production scheduling, 


volume 1, paper, $12.95 
1980, 384 pages, 7x 10 


BEGINNER'S GUIDE FOR THE 
UCSD PASCAL SYSTEM 


By Kenneth Bowles 


; This highly Informative book is writ- 


ten by the orlginator of the UCSD 
Pascal System. It is deslgned as an 
orientation guide for learning to use 
the UCSD Pascal System, and fea- 
tures tutoríal examples of program- 
ming tasks in the form of self-study 
quiz programs. Once famillar with 
the system you will find the guide 
an invaluable reference tool for 
creating advanced applications. 
paper, $12.95 
1980, 204 pages, 6x 9 
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BASIC COMPUTER PROGRAMS 
FOR THE HOME 


By Charles D. Sternberg. 
An invaluable book containing over 
75 practical home application pro- 
grams that will be helpful to the 
novice or experienced owner in in- 
creasing the usefulness of any home 
computer. Each program is docu- 
mented with a description of its 
functions and operation, a listing in 
BASIC, a symbol table, sample da- 
ta, and one or more samples, 
paper, $11.95 
1979, 336 pages, 7 x 10 


GAME PLAYING WITH BASIC 


By Donald D, Spencer. 
Enjoy the challenge of competition 
with your computer. Amuse your- 
self with such games and puzzles as 
3-D Tic-tac-toe, Nim, Roulette, Ma- 
gic Squares, the 15 Puzzle, Baccarat, 
Knight's Magic Tour, and many 
others, The writing is nontechnical, 
allowing almost anyone to under- 
stand computerized game playing, 
paper, $11.50 
1977, 176 pages, 6 x 9, illus. 


BASIC COMPUTER PROGRAMS 
IN SCIENCE AND ENGINEERING 


By Jules H, Gilder. 
Save time and money with this col- 
lection of 114 ready-to-run BASIC 
programs for the hobbyist and en- 
glneer, There are programs to do 
such Statistical operations as means, 
standard deviation averages, curve- 
fitting, and interpolation, There are 
programs that design antennas, fil- 
ters, attenuators, matching net- 
works, plotting, and histogram pro- 
grams. 
paper, $11.95 
1980, 160 pages, 6 x 9, illus. 
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PRACTICAL BASIC PROGRAMS 


Edited by Lon Poole 
Here is a new collection of 40 pro- 
grams you can easily key in and use 
on most microcomputers, Each 
program does something useful. 
Practical BASIC Programs is espe- 
cially useful in small business appli- 
cations. It solves problems in fi- 
nance, management decision, math- 
ematics and statistics, It requires no 
prior programming knowledge. 
Each program is thoroughly docu- 
mented. The book contains sample 
runs, practical problems, BASIC 
source listings, and an easy to fol- 
low narrative to help you realize 
the potential uses of each program, 
paper, $16.50 
1980, 200 pages, 8% x 11 


INTRODUCTION TO TI 


By D. Inman, R. Zamora, 
and В. Albrecht. 

This comprehensive work will teach 
you all about computers and BASIC 
for use with the Texas Instruments 
Home Computer. Even if you've 
never worked with a computer, you 
can now teach yourself how to use, 
program and enjoy the ТІ Home 
Computer with this entertaining, 
and easy-to-read work, The authors 
have carefully constructed this in- 
troduction so that you will soon be 
writing BASIC programs and ex- 
ploiting all of the excellent features 
of the Т! machines. Its 14 chapters 
and Appendices cover all of the es- 
sential programming statements and 
machine features, 


BASIC 


paper, $12.95 
1980, 384 pages, 7 x 10 


PROGRAMS 


аа 


INTRODUCTION ТО PASCAL 
(INCLUDING UCSD PASCAL) 


By Rodnay Zaks 
This is the first book on Pascal that 
can be used by persons who have 
never programmed before, but 
more generally it is a simple and 
comprehensive introduction to 
Standard and UCSD Pascal for any- 
one—beginner to experienced pro- 
grammer—who wants to learn the 
language rapidly, The logical pro- 
gression and graduated exercises— 
designed to provide practice as well 
as test skill and comprehension— 
enable the reader to begin. writing 
simple programs aimost immediate- 
ly. 
paper, $16.95 
1981, 440 pages, 7 x 9 


BEAT THE ODDS: MICRO- 
COMPUTER SIMULATIONS OF 
CASINO GAMES 


By Hans Sagan. 
Here's an extremely useful program- 
ming guide that provides realistic 
simulations of five popular Casino 
games: Trente-et-Quarante (Thirty 
and Forty), Roulette, Chemin-de- 
Fer, Craps, and Blackjack. Each of 
the five chapters has the same struc- 
ture. It begins with a computer run, 
displaying facets of the programs, 
followed by an explanation of the 
objectives and the physical execu- 
tion of the game. Acceptable bets 
and how to placethem are discussed 
and systems and/or strategies laid 
out. Finally, the computer program 
is developed and various modifica- 
tions of the program are detailed. 
paper, $9.95 
1980, 128 pages, 6 x 9 


Use the order card in the back of this magazine, or itemize your order on a seperate piece of paper and mail to: 
99'er Magazine/Book Dept., Р.О. Box 5537, Eugene, Oregon 97405. Be sure to include check or 
detailed credit card information. No. C.O.D. orders accepted. Add $1.50 postage & handling for 

1 book, $2.00 for 2 books, or $2.50 for 3 or more books. Please allow 4-6 weeks for delivery. 
It there is a question regarding your order please write to Customer Service at the above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


THE PERFECT 
TEXAS INSTRUMENTS 
TRADEOFF. 


trade them in for credit to- 
wards the Expansion Box 
System of peripherals. 

In either case, be sure to 


Trade in your current Texas 
instruments TI-99/4 Peri- 
pheral Accessories to the 
BACH Company and we'll 


give you credit towards the CALL TOLL FREE 800-227- 
New TI Expansion Box and 8292. And in California call 
its peripherals. 415-969-6601 or 415-494- 
Or, buy preowned, recondi- 1995 for prices and more 
tioned TI-99/4 information about 
Peripheral this exciting 
Accessories at NEW TradeOft 
a Big savings to improve 
from the BACH your Texas 
Company. Then, Instruments 
when you're Computer 


ready, System. 


ТА 
Га ча 
THE BACH COMPANY 


715 ENSIGN WAY, PALO ALTO, CALIFORNIA 94303 
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Beanstalk” 


the classic fairy tale 
the Beanstalk whe 


become the lead character and 
your moves control your destiny 

n may changa ihe 
л history 
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rne giant might get you} 


\ 


A 
This on NN 


ola sedes № 
о! quality programs” >. 
being written 
or reprogrammed 
for the 89/4 and 914A. 
computers by TEXSOFT, 
the TI ОАА voltware. 
81ке of TEXCOMP 


Minimum Configuration. 
Required. 


Ysa 


TEXSOFT Бони 


Send for dur free Order Kit — discounts on the entire TI-99/4A produc! line 


Jewterware PRESENTS 


UP PERISCOPE 


in EXTENDED BASIC 


Depth — 60 
Speed — 6 
Course — 320 
Bearing — 310 


Range — 3,000 


You are the skipper of 
the USS Porpoise on patrol 
in the Western Pacific. 
"Final Bearing Mark — 310 
degrees." "Final Range Mark — 3,000 yards." “Fire 
One!” "Fire Two!” You watch through the periscope 
just long enough to see two torpedo wakes converge 
on a 10,000 ton tanker and send it to ‘Davy Jones 
Locker.' "Take 'er deep; right full rudder; rig for 
depth charge." The destroyer escort has already 
started looking for you. Written by a 20 year sub- 
marine Vet. 


UP PERISCOPE...... $15 postpaid 
(Extended BASIC Only) 


Also available (in BASIC): 


PEWTERWARE Bluegrass Sweepstakes 
P. O. Box 503 Challenge Poker 
Gulf Breeze, FL 32561 Decathlon 

Match Wits 


Dealer Inquiries Invited Each $10 postpaid 


DISK DRIVES 
eos П 99/4A 


40 TRACK DRIVE ..... $239 


These ore complere drives with power supply & enclosure. 


DISK DRIVE CABLE $2995 


(with purchase of drive) 
There isa 15 DAY FREE TRIAL ON DRIVES Warranty 120 days Add $5.00 
per drive for shipping in Conr. US UPS COD charge $1.50. 


ORDER NOW! 
Ware or coll Toll free lines are for ORDERS ONLY! If you need technical information or 
service call 214/337-4346. We accept VISA/MASTERCARD and COD orders by phone. 
COD orders will be cosh, certified cheds or money order only If you order by mail 
allow 2 weeks for personal checks ro clear. Texas residents add 5% rox. All stock items 
are shipped within 24 hours We do nor charge your credir card until rhe doy we ship. 


CALL TOLL FREE 
(800) 824-7888, Operator 24 
California dial (800) 852-7777, Operator 24. Alaska б 
Hawaii dial (800) 824-7919, Operator 24. 
TOLL FREE LINES FOR ORDERS ONLY 
Technical information & service call (214) 337-4346 
AEVUOCON 
Redbird Airport, Bldg. 8 


P.O. Box 24829 
Dallas, TX 75224 
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Quality software for the 

TI-89/4 home computer 
INCOME & EXPENSE REPORT FOR 
NON-PROFIT ORGANIZATIONS ($36.95) 
Provides an income/expense accounting system 
for a non-profit organization, using the fund ac- 
counting method. Up to 100 income and expense 
categories can be allocated to a maximum of 10 
funds. Offers numerous benefits ar organizations 
using manua! hookkeeping systems 
STATEMENT ANALYSIS ($36.95) Data 
fram up to 18 corporate financial statements 
can be accumulated and stored for reference or 
modification. Various analyses сап be performed: 
financial ratios and statistics can be derived and 
fit to various trend curves. 
SMALL BUSINESS ACCOUNTS PAYABLE 
($33.95) Creates and maintains a list of open 
‘and paid accounts peyable containing the following 
data: vendor number, vendor name, unpsid bal- 
ance, number for cost allocation, discount expi- 
ration date, discount percentage. invoice due 
date, date of last payment and open, paid, and 
partially paid status indicator 
BLACKJACK STRATEGY [521.95] Allows 
the serious student of blackjack to enalyze various 
strategies of play end betting in order to improve 
winnings in actual play. This is not a game but 


WESTERN-WARE 
99/4-99/4А Software 


* Accounting 

* Financial 

* Graphing 

* Statistics 

* Entertainment 


FREE 


Brochure and Price List 


WESTERN WARE INC. 
Р.О. Box 53042 
Lubbock, Tx. 79453 


seling, nor is it intended as such, 


Program with instructions for 
interpretation... 


Send cash, check, or money order. Shipped 
prepaid anywhere in the U, $. California 
residents add 6*6 state sales tax. 


Psychometric 
An eight part mental health inventory 
Measures which psychological areas (below) 
may need further testing: 


* PERSONALITY FACTORS 
*LIFESTYLE STRESS 
*FEAR 


Ф ANXIETY. 
* MARRIAGE, FAMILY 
RELATIONSHIPS 
* JOB OR OCCUPATIONAL 
DEPRESSION 
* NON-FAMILY PERSONAL 
RELATIONSHIPS 
Offered only as an aid to individuel setf- 
awareness; this program does not provide 
any psychiatric treatment, is not a substi- 
tute for professional psychological coun- 


Available only on cassette, 
runs on 99/4 or 99/4A 


Pablo Diablo, 

The legendary evil kiteflier 
P. O. Box 4863 
Santa Clara, CA 95054 
SOURCE ID TCV774 


TITAN... .from p.30 


XV=XV-DIR (PNT, 2) 
YV=YV-DIR(PNT, 1) 


rather @ toal which enables the user to experi 400 READ CELL :: DIR(CELL1,CELL2)-C GüTO 500 
ment with a variety of blackjack strategies ELL NEXT CELL1 NEXT CELL2 REM TITLE SCREEN 
XBASIC, disk or cassette з 1410 -5,-5, CALL CLEAR 
Numerous other programs for astro- $ .2.1.0,-1, DISPLAY AT(1,1):"LIFE LINE TO T 
nomy, mathematics and home finance E] EN. ITAN” 
available: For a FREE CATALOG write to 4 | 420 DATA 0,1,2,3, 840 DISPLAY AT(3,1): "SELECT YOUR LE 
3 -1. 5,-5. -3,-3,-3,-2,- VEL" 
Eastbench Software Products | 1 50 DISPLAY AT(S,1):" 1 CADET":" 2 
1290 Cliffside Drive 3 | азо CALL DELSPRITE (ALL) OFFICER":" 3 VETERAN" 
Logan, Utah 84321 3| 45 IF Rates M зне aan aw 850 DISPLAY AT(9,1): "PRESS ""AID"" 
3 | азо С :: CAL 3 " FOR RULES" 
(801) 753-1084 ) 8/0. Cab. ВЕЕР. 
Lll hai 460 GOSUB 810 880 CALL JOYST(1,A,B) 
470 GDSUB 1050 ^ AND B-0 THEN 920 
480 GOSUB 1500 ва.25 
LEARN TO FL Y! 490 REM MAIN CONTROL LOOP 950 
Ы 500 CALL KEY(1,A,8):: CALL JOYST(1, KEY (0, C, D) 
с,р› ТНЕМ 970 
510 CALL POSITION(#1,Y,x) В AND С<54 THEN DI1F-C-48 
y 520 IF X+4>256 THEN 660 ELSE 880 
Y SiO IF Y*B82HGT(X*4)42 AND Y<192 THE | 950 CALL HCHAR(4+DIF, 3, 102) 
The Dow4 Gazelle is a simulation of N 1660 960 RETURN 
а 4-place, single-engine, high perform- 540 IF A=2 OR C=-4 THEN PNT-PNT-1 970 REM INSTRUCTIONS 
ance aircraft, which will provide fun 550 IF А=5 OR C-4 THEN PNT=PNT+1 980 DISPLAY AT(3,1):"YOU ARE PILOTI 
and challenge as you learn to fly. A high 560 IF PNT=25 THEN PNT=1 ELSE IF PN NG A CARGO": "LANDER. YOUR MISSIO 
quality program written by a professional Т=0 THEN РМТ=24 N IS TO":"TOUCH DOWN DN THE FLA 
programmer/analyst who is also an $70 CALL РАТТЕКМ (#1, 95+PNT) qu 
experienced instrument-rated pilot, the S80 IF RDO-1 THEN 620 990 DISPLAY AT(6,1):"SURFACE USING 
Gazelle is a real-time simulation which 590 DISPLAY АТ (25,7) 512Е (4) = INT(XV) A MINIMUM OF FUEL." 
responds rapidly to the controls {within 500 DISPLAY AT(22,21)S12E (4): 1МТ (-У | 1000 DISPLAY AT(9,1):"YOU MAY USE S 
one second on the average). м) & D TO ROTATE YOUR LANDER AND 
i 610 DISPLAY AT(24,20):FUEL V TO THRUST,OR JOYSTICK #1.00 
Dn-your screen yOu sae the instrument 520 CALL POSITION(#1,Y,X) N'T THRUST" 
panel, which has 10 dials with moving р " 
n ndi " 650 RPLY(PST,1)=¥ :: RPLY(PST,2)=X 1010 DISPLAY AT(12,1):"TOO OFTEN-YO 
pointers and 11 indicator lights. The жүс = $ d 
n ; n Н H RPLY(PST,Z)-PNT«*95 :: IF PST U'LL RUN OUT OF FUEL.TRY NOT T 
plane is flown with the joystick, while Es ies — 41 m 
the keyboard is used to control power _ #25 THEN PST-1 ELSE PST-PST о HIT ANY MOUNTAINS | 
flaps, fuel, etc , 640 IF X-42256 THEN 660 1020 DISPLAY AT(17,1):"PRESS ANY KE 
' pees 650 IF Y«8^HGT(X*4)*2 AND Y<192 THE Y TO GO BACK." 
The manual contains 30 pages of text, N 1660 1030 CALL KEY(O,A,B) 
a glossary, and seven full page figures. 660 YV-YV*1*1. 58 CCI/ (4-DIF))/2) 1040 IF B<>0 THEN B20 ELSE 1050 
it introduces you to the art of flying 670 CALL KEY(1,0,B):: IF A= OR A= | 1050 CALL HCHAR(2,1,32, 736) 
and leads you, a step at a time, from 18 THEN 680 ELSE 750 1050 DISPLAY AT(1,20) : МФ (DIF) 
novice to professional. Learn to take-off, 680 IF FUEL=0 THEN DISPLAY АТ (22, 1070 DISPLAY АТ (2,1): "PLEASE WAIT." 
land, navigate, fly instrument approaches, :"FUEL SUPPLY IS GONE" :: GOTO | 1080 LNDSPT=INT (25*RND+3) 
and more. If you get into trouble, you 750 1090 ROW=INT ((10-DIF) &RND+10—-DIF) +¢ 
can freeze the action in case you need 690 XV=XV+DIR (PNT, 2) 4-DIF)X1.5 
time to assess your situation, Sound 700 YV=YV+DIR (PNT. 1) 1100 IF ROW>19 THEN 1090 
effects add to realism. 710 FUEL-FUEL-1 1110 COL-O з: DOT=1 :: X-1 
720 IF FUEL=10 THEN DISPLAY AT(22,1 | 1120 COL=COL+1 
This program pushes the Т1-99/4(А) to "FUEL RUNNING LOW" CALL ВЕ |1150 IF COL-SS THEN RETURN 
its limits. For both 99/4 and 99/4A, ғ 1140 IF COL-LNDSPT THEN 1410 
Does not require anything other thence Кат ШАТЕН VAUR E Ei. ЕЯ veces 1140 TF INT (StRND 1)<DIF THEN 1190 
ОМЕН ):"WATCH FUEL SUPPLY" :: +1)< 
joystick and cassette recorder. ALI. ВЕЕР 1170 SLP=INT(3*RND~-1) 
Send $30.00 to: 740 CALL SOUND(-BOO,. 125,28, -7. 15) 1186 IF SLP-O THEN 1170 
750 IF ABS(XV) 2254 OR АВЅ (ҮМ) 2254 T |1190 IF SLP-1 THEN 1210 ELSE 1310 
John T. Dow HEN 780 1200 БОТО 1120 
6360 Caton 750 CALL MOTION(#1,YV/(2-DIF&.25),X | i210 IF ROWc& THEN 1310 
Pittsburgh. PA 15217 V/42-DIFX.25) > 1220 IF OLS-1 THEN ROW-RDW-1 
ittsourgn, 770 GOTO 500 m Continued on p. 62 
99'er Home Computer Magazine February 1983 


DON'T BEA 
28-COLUMN WEAKLING!! 


Do other computers kick sand in your face “p © 
\ because of your Bury 28-column display? TEX G E R TI-99/4 TI-99/4A 
* Well, no longer! ur DISPLAY ENHANCE- WORD PROCESSOR 
' MENT PACKAGE lets you use the 40-column SOFTWARE DIRECT WRITER |] 
display hardware you didn't know you had! А - 1 А 
40 x 24 display format The only complete processor that does not require our popular original version of this 
ө Muiti-screen memory Tam Ee OPERE) A турата Smu ator ше easy to use WORD PROCESSOR has 
d @ Forward and backward scrolling extra-cost options). Automatically collects, com- RASA 
| € Split screen (part fixed and part scroiled) bines, formats, justifies, paginates, and prints any been upgraded to match the flexibility 
| v Improved display control from the mix of files. (Address, text, form, etc.) of some DOT-MATRIX printers while 
a Rae ih any 99/4 or 99/4A Fast, powerful editing, processing, & cataloging. becoming even more convenient for 
$24.95 POSTPAID Requires: Extended Basic Module, Printer (EP- the DAISY-WHEEL printer owners, 
Reqs. Memory Expansion, Disk, X-BASIC or ED/ASM SON, IDS, TI, SC, etc.) & disk drive or cassette. FEATURES: 
(Cassette version coming soon) Versions: I2 00/4; ОА, lil = 99/4А + 32K EXP. “LIVE! EDITING - NO RE-TYPING 
Software ая ооо agreement нь к НИ 32 TO 132 CHARACTERS/LINE 
ALSO Ести VHS VIDEOTAREN | TRUE UPPER & LOWER CASE - 
SMASH — The program optimizer, requires X—BASIC into or borrow our 1 
Disk $24.95 TEXTIGER, 24433 Hawthorne Blvd. EVEN ON THE 99/4 
Torrance, CA 90505. (213) 378-9286 ABLE 
Send check or write for more information to: f die АМС a е 
ges TREE SYSTEMS ———— 
22 Valentine Roa: 
Whitmore Lake, MI 48189 MIX TEXT SIZES WITHIN A LINE: 
(printers with GRAFTRAX plus only) 
BLOCKADE .. from p.31 450 DATA 3,3,3,3,11,8,5,3,21,19, 17, этап normal LARGE 
100 REM $XTIEREZZEXIEESNA čo EA SUPERSCRIPT SUBSCRIPT ITALICS DBL. STRIKE 
110 REM ж NIGHT BLOCKADE % Res FOR KEL TO чл potissima 
2 ЗЕ , 
ioo REM Ыыыы 480 CALL CHAR(GRF (X) „БАРФ GO) UNDERLINING DOES NOT REQUIRE 
140 REM 99'ER VERSION 2.4.1 490 NEXT X BACKSPACING 
150 KEM 500 RESTORE 360 STORED FILE VIEWING OPTION 
160 REM 510 FOR X-33 TO 159 2 
СЕ 520 READ R(X), CL OO PAGINATION OPTION, AUTO STRING 
160 E pr THIS RUNNING ON S30 NEXT X SEARCH/REPLACE ALSO WORKS 
| 1) 99/48 OR 2) 99/4 ?": : So ten yee 440... WITH PRINTERS NOT HAVING 
3 5 “ЫН 55 = N 
O CAE Eve ES 560 READ SCP (X) FORM-FEED FAST, SINGLE-COPY 
200 IF S=0 THEN 190 570 NEXT X PRINTOUT OF TEXT OPTION VARIA- 
210 IF (KX49) *(K»50) THEN 190 560 CALL CLEAR BLE LEFT-HAND MARGIN, AUTO- 
У 220 IF К=49 THEN 250 4o ALL EDCUR CASTA D CENTER TEXT FULLY SOFTWARE- 
230 500 CALL COLOR(S, 12, 1) © 
240 GOTO 270 610 CALL SCREEN(2) GUARDED TO PREVENT TEXT LOSS, 
250 KBD-5 | 820 AF IOTSHT-O- THEN. 650 COMPLETE WITH DETAILED 
260 REM  X***SCREEN FILL 650 GOSUB 2950 ee INSTRUCTION BOOK 
270 CALL CLEAR ‚| 640 ON SLXN GOTO 670, 740, 1520, 2770 
280 DIS=1 $50 TOTSHT=1 REQUIRES EXTENDED BASIC, 
2 60 GOTO 250 N 
270 SUR Шао 250 IF KBD=0 THEN 3070 MEMORY EXPANSION AND Disk 
Jio Torente $90 GL(13)=27 ' $66 
3 Б Р (52) ,8‹ - 
20 reed е eren 700 REM XX*INITIAL VALUES 
330 DATA 136,2995593EFF185492,63,08 | 710 RESTORE 450 MORSE CODE PGM SET 
01AA0400558201, 33, OOOOCOFCFS, 34 | 720 READ ^,B,C,D, T1, T2, T5, T4, SEP1,5 t fessional hich will 
,04063FFFFF, 35, O4063FFFFF, 36,04 CP2,SCP3, SCP4, TOTAL, ESC, SHOTS, L wo professional programs wi VETT 
O&3FFFFF,37 IM,MIS teachand test you beyond qualification 
340 DATA O4063FFFFF,38,000000FF7F,3 | 750 CALL COLOR(14, 10, 1) for an FCC license. User controlled 
9,0000000F07,40,0000000301,41,0 | 740 GOSUB 2270 
0000001 750 GOSUB 24450 tone and speed. Also excellent for 
350 DATA 159,0,158,0000007E7E,42,FF | 760 RANDOMIZE classroom testing applications. only 
ГГЕЕЕРЕРБЕРЕЕР а NEU АДЫ basic required, cassette or disk. 
360 DATA 3,7,3,31,5,11,3,13,3,15,3, | 780 SHOTS-O а s 
19,3, 50,5,23,5,25,5,21,5,27,11, | 790 REM ЖАзТЕЗТ FOR END _ $22 
26,5,26,11,29,5,27,3,26, 5.8 800 IF (LIM<1)+#(ESC>1) THEN 3450 
o esi o. S DA D aS D 2a LI dere | 820 IF (TOTAL DIO} 3 (MIS20) + (TOTALS pore dien ышы ан 
20,3 5,24,8,25,8,26,11,25,5 | 82 > > 212 
НН asu SACTMS-OPTMEN 850 ELSE 850 SEND FOR FREE 
.10 5,10,8 8,15, | 83e 230 
PP 8.17.5, 29 0 19:8: Bie E 840 IF (TOTAL>S) X (MIS=0) + (TOTAL 220) CATALOG 
11,19,5. 22,5, 24,5,6,5,12 BOON ERS THER БЕЗЕ 220 OR INQUIRE AT YOUR 
390 DATA 8,9,5, 14,5, 18, 11,13,5,8,11 | 850 ОМ INT(RND#4)+1 GOTO 860, 920,88 LOCAL DEALER 
379551, 11,4,3,5,11,3, 3,6, 3, 17, 0,920 © 
3,20,11,31,9,8,11,17,11, 11 S60 IGDSUB. 5570 FOR PURCHASES MAIL CHECK OR 
400 DATA B,12,5,11,8,14,8,16,8,18,5 yee redi зз MONEY ORDER TO: 
34158, 20,8, 225852852425; 15520, e БЕН. a ЕСЕ CHECK 
press dias ы Ar ds зв, 10 вое CALL KEY(O,KM, SM) ` DYNAMIC DATA AND 
410 DATA 5,15,5,19,11,14,5,9,11,8,5 ы K км, 
„17, 11,5,8,15,8,9,8,17,5,4,5,8, | 710 GOTO 3130 DEVICES 
! 11,27,8,3,11,18,11,12,8,5,5 320 IBOSUB: 2510 
| »27,8,3,11,18,11,12,B,5, ЕА 
à 420 DATA 5,8,6,8,7,8,27,5,28,8,28,8 | 950 SOSUB 2850 Р.О. ВОХ 912 
›29,8,50,11,24,11,21,5,29,5,50, 950 CALL KEY (KBD KD STAFFORD, TEXAS 77477 
5,3,9,6,8,4,5,7,5,27, 11,15 5 { SBD a Rs 
азо DATA 5,4,11,9,5,8,11,6,11,30,8, | 90 IF S<>0 THEN 980 (713) 343-0033 
31,3,29,3,23,3,25 770 GOTO 750 


© 980 IF K=32 THEN 1010 ADD $2.00 FOR POSTAGE AND HANDLING 
abc 215151617212 17 05 1819 18. 990 IF K=13 THEN 510 TEXAS RESIDENTS ADD 4% SALES TAX 
214, E 


19,20,20,21,21 Continued on p. 59 
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Twenty 
Questions 


with the { 


Voice of Parsee 


An Interview with 
Aubrée Anderson 


HCM /t was your voice that was 
used as the model for the speech 
synthesis on the Parsec space 
game. How were you picked to do 
the recording? 


AA Well, actually a friend of mine 
was supposed to be doing the 
game; that was Bob Hendren. We 
just met each other at the first of 
the week. We got to talking and he 
mentioned that | had a nice 
smooth voice. A lot of girls have a 
pretty high voice, but mine was 
fairly low, and he asked if | would 
be interested; that was about it. 


HCM Did they tell you why they 
were looking for a female voice? 


AA It was supposed to sound more 
like a computer, loosely based on 
the idea that on Star Trek there's 
always a female voice; and they 
thought that maybe peopie would 
relate to it better. 


HCM What about the character- 
istics ОЕ your voice? Why was your 
voice chosen for modeling the 
synthesis? 


АА | don't understand all of it, but 
the computer has to have a voice 
within a certain range so that it can 
pick it up and then reproduce it 
later. The other girl's voice, for 
Some reason, wasn't being picked 
up. 


HCM /5 it more difficult to digitize, 
to reproduce electronically, а 
female voice than a male voice? 


AA Yes, although | didn't have any 
problems. 


HCM Гуе heard your voice referred 
to as one that's "very trainable.” 
Does that mean it's right for the 
synthesis process? 


AA | think they meant that 
whenever my voice is played back 
to me through the computer, | can 
hear if there's anything wrong (like 
my tendency to pronounce "s" as 
“п”. Then I can try to shape my 
mouth differently or move the 
throat differently. That's what 
they meant by trainable—! learn 
really quickly what's wrong 


HCM Let's get into the recording 
process, What was it like? 


AA Well there's a booth, and you 
just sit down in a chair and speak 
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into a microphone. They do all 
kinds of things; you should see the 
computer. They check the sound 
levels and try to get any distortion 
out, and then | just start reading 
words off the monitor right in 
front of me 


HCM Do you wear any headphones 
and do you hear yourself as you 
speak? 


AA No, | just speak into the 
microphone, and they play it back 
and let me hear. Then ! fix 
whatever is wrong the second time 
through. 


HCM How long does one of these 
Sessions last? 


AA Well, it just depends. The first 
time, it didn't take too long, about 
45 minutes. The second time it 
took longer—over an hour, | think 
After that they got pretty quick. It 


took about two hours to record ай 
the speech for Parsec. 


HCM Do you have to do things over 
and over again to get it right for 
the computer? 


AA Yes, you have to enunciate, 
especially the consonants. You 
have to pronounce them strongly, 
otherwise they don't pick up and 
you lose k's and t's and s's. | usual- 
ly go through it once, just to hear 
what's wrong and then start trying 
to do it right after that. It takes а 
while; | used to do three or four 
tapes. 


HCM When you record, do you put 
any emotion into it, or are you try- 
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ing to take emotion out of the 
voice? 


AA It depends on what the com- 
puter programmer asks for. If he 
wants to be very nasty or chiding, 
then I'll try to make it that way. 
And if they want it to be pretty 
monotone like a computer, then i'll 
try to do that. 


HCM Did you record just for Parsec, 
or did you record a whole list or 
storehouse of words that couid be 
used in many different contexts? 


AA ! just recorded for Parsec, but 
of course they keep everything on 
file so they can use it later. 


HCM About how many words or 
phrases did you actually record for 
Parsec? 


AA I'm not really sure—about а 
page. There were very few long 


“... Оп Star 
Trek there's 
always a female 
voice; and they 
thought maybe 
people would 
relate to it 
better.” 


phrases. They were mostly three 
words or so, and there were about 
40 of them 


HCM What did you think of your 
digital voice in the final implemen- 
tation of the game? 


AA Well it doesn't sound very much 
ike me. They edited it quite a bit. 


HCM Lets get into your back- 
ground a шие. Can you tell us 
something about yourself? 


AA Well, I'm a junior at Texas Tech 
right now, and I'm a major in 
geology. | don't have anything to 
do with voices. уе never done oral 
interpretation or anything like 
that. 


HCM Have you lived in Texas a long 
time? Obviously you don't have a 
southern accent. 


AA | was born in North Carolina, but 
I left there when | was quite young 
and I've really been living in Texas 
ever since | was three. The reason 
| don't have an obvious southern 
accent is because my father was 
born and raised in California, and 
my mother was born and raised in 
Hawaii 


HCM How do you feel about com- 
puter games? 


AA They're fun; I've always liked 
them, I've been playing them ever 
Since ! can remember. My father 
worked at Texas Tech; he had a few 
games on the computer there, and 
| used to play with them 


HCM Have you had a chance to play 
Parsec at ай? 


AA Yes, as a matter of fact | have 
| only played it once. | didn't do very 
well; | didn't even make it to the 
refueling tunnel 


HCM How did it feel to hear your 
own voice in the game? 


AA Well, it didn't sound so much 
like me. 


HCM Are you a science fiction buff? 
Do you enjoy the movies or the 
books? 


АА | ат. I liked The Empire Strikes 
Back and also the Star Trek film, 
the first one. 


HCM Now that you are the voice of 
Parsec, do you identify at ail with 
the female computer voice of the 
Enterprise on Star Trek? 


AA Well no, there's really almost a 
million varíations. As | remember, 
on the second movie they even 
used a male voice. 


HCM How do you feel about the 
fact that soon there may be hun- 
dreds of thousands of people who 
will hear your voice in their own liv- 
ing rooms? 


АА | don't know, it's kind of neutral 
Maybe if ! walked into a house and 
heard somebody playing it, I'd say 


"Hey, that's neat." 


Texas Instruments 


E" the Winter 
Consumer Electronics Show 
January 6 - 9, 1983 


esidents of I ve seen ii 
the high rollers, the down-on-thei 
losers, the hype, and the si . 


most exciting game in town this past January. 
as not at the green-felt baccarat tables of the 
Sahara, the whirling roulette wheels at Caesar's 
Palace, or the bawdy, smoke-filled atmosphere 
famous Palamino Club. . 
as at the Las Vegas Convention Center 
е the real action took place; Over 80,000 
eager spectators gathered in this mammoth 
arena during the week of January 6-9 to witness 
the clash of the consumer electronics titans, 
Here, at the Winter Consumer Electroni 
Titan clearly emerged victorious in 
less battle for dominance in the home 
ter marketplace—receivin lade upon 
accolade from the much-impressed crowd. . . 
Rising from the convention floor’s Aisle 700 
was the jet-black, solid-state citadel of T: 
Instruments—a magnificent structure over two. 
stories hig structure that had to be 
transported to the show on no less than six huge 
18-wheelers 
Show couldn't help but be attracted to 
the gigantic, ebony exhibit with its multi- 
, phosphorescent product displays and 
quadraphonic, 12-voice, TI-99/4A-driven music 
izer projecting the theme from Chariots 
of Fire. And once there, they were treated to 
some astounding advan n consumer elec- 
tronics technology. 
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At the show, we actually used the 
TI-99/4A and Personal Record Keeping 
Command Cartridge with the Wafertape 
drive. 

Although the TI-99/4A Home Сот. 
puter did not have a whole new line of 
peripherals introduced expressly for it, 
the announcement of a particular 
peripheral from the Milton Bradley 
Company astonished the trade and press 
alike. The Milton Bradley Expander is 

ne revolutionary product that actually 
"speaks (and listens) for itself.” This 
plug-in (via the joystick port) peripheral 
will; for the first ti 

recognition available and affordable on 
a popular home computer—the 
ТІ-99/4А. The unit comes with a 
64-position membrane keypad with 
overlays for various software Command 
Cartridges that Milton Bradley will be 
producing for Texas Instruments, 

Included in the package (with a ten- 
tative retail price in the $75— $100 
range!) are a headset microphone for the 
voice command function, as well as a 
precision, 3-axis analog joystick. This 
new peripheral also contains an addi 
tional connector for the second joystick, 
an expansion port for future add-on 
devices, and both speech synthesis and 
recognition via the 2-way "Magic 
Recognizer Chip. 


make voice 


Voice Command Steals Home 
Although the TI exhibit contained 
Milton Bradley's Expander peripherals. 
and had the 10 new Milton Bradley 
game cartridges up and running, it 
wasn't until we went to Milton Bradley's 
own exhibit across the aisle that we were 
able to actually witness human voice 
recognition in an i те, After 
"training" (repeating into the micro. 
phone twice) the Expander to recognize 
each player's pronunciation of the nine 
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baseball team positions, the player 
whose team is in the field can throw the 
baseball around the screen simply by 
voice commands, Both players 
simultaneously use the keypad and 
joystick to manipulate the pitching and 
hitting. Imagine shouting, “Right,” and 
seeing your rightfielder chase after the 
ball; then on your verbal command of 
Second,” having him fire the ball in- 
to second base 

The Milton Bradley Expander and 
software cartridges are to be distributed 
exclusively by Texas Instruments. The 
ten initial game cartridges are: Cham: 
pionship Baseball, Bigfoot, Sewe 
mania, Honey Hunt, Soundtrack 
Trolley, Bug Hunt, Superfly, Meteor 
Belt, Space Bandit, and Terry Turtle's 
Adventure, OF these ten, we felt that 
"hampionship Baseball and Bigfoot (a 
climbinp-and-obstacle-avoiding game” 
à la Donkey Kong) had the potential to. 
become real video game hits, 


A Spreadsheet Dragon Mix 

We finally got to see the Othello" 
(CBS Toys) and Alpiner game cartridges 
(suggested retail price of $39.95); the TI- 
Count business software (with each of 
the six accounting, inventory, or mail 
list packages at $99.95); Microsoft's 
Multiplan™ consisting of a cartridge, 
disk, and 326-page manual in 3-ring 
binder for $99.95; and six new educa- 
tional cartridges from DLM Arcademics 
(Alligator Mix, Alien Addition, Minus 
Mission, Mete Multiplication, 
Demolition Division, and Dragon Mix). 
Texas Instruments also announced first- 
quarter availability of four Miliken 
packages (Number Readiness, Laws of 
Arithmetic, Equations, and Measure- 
ment Formulas), and two new Scott 
Foresman packages (Numeration 1 and 
11). During the second quarter of 1983, 
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TI will add Addison- Wesley's Computer 
Math Games (1, Ш, IV) to the previous 
ly announced Math Games П and VI 


From Plato to the Stars 

The PLATO educational sofware 
was finally demonstrated at the show 
TI color monitors treated showgoers to 
а preview of the initial package, a Basic 
Skills survey (at a suggested retail price 
of $49.95) that allows parents and 
teachers to help select appropriate 
courseware for individual needs and skill 
levels, [For a discussion of PLATO, see 
99'er Magazine, January 1983—Ed.] 

TI also introduced (under license with 
Westinghouse Learning Corporation) a 
new software package for people who 
Want to learn conversational Spanish 
This package, Key to Spanish, consists 
of a 3-ting binder containing 4 Соп. 
mand Cartridges for the TI-99/4A, 4 
audio cassettes, and an instruction 
manual. The audio cassettes are con. 
trolled by the cartridges, helping begin: 
ners to pronounce Spanish in conjune 
tion with the lesson plans, The suggested 
retail price of the package is $149.95 
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We also saw a new peripheral tha 
prove useful with the above language 


cassettes, as well as with program and 
а files (both user-written and com: 
mercial products). The TI Program 
Recorder with suggested retail price of 
$69.95 is optimized for use with the 
T1-99/4A and TI-99/2 computers. The 
recorder has color-coded input jacks 
and a digital tape counter, among other 
features. It comes with a computer in: 
terface cable for the TI-99/4A, (The 
T1-99/2 comes with its own interface 
cable.) 

Although announced in the show's 
product literature, the two entertain 
ment software packages that probably 
would have been the most interesting 
weren't ready in time for exhibition. 
We'll just have to wait a little longer to. 
see if our friend, ET, actually goes 
home, or if the Bartlest 
finds Earth, 

Watch for more detailed coverage of 

TI products starting with 


аг Galactica ever 


DEBUGS 


99'er Program Bug 


LISTING #1 (SEGMENTED) 
SCREEN DUMP PROGRAM FOR MINI-MEMORY 
BY PATRICIA SWIFT 99'ER VERSION 2.1.2 


ADDR LABEL 


7D14 


BPCODE  OFERANDS COMMENTS 
&e:9802,851 GET MSB 
@S1 

@598@2,@S1 GET LSE 


ОЕ GROM арок INTO St 


OF GROM ADDR 
CORRECT FOR AUTO-INCREMENT 


WRITE PAB TO VDF RAM 
POINT TO DEVICE NAME LENGTH 
DSRLNE TO OFEN PRINTER 


16.504600 
16,G»7DEA 


<<%% changed 
ak changed 
cet deleted 


instruction ЖФ 
ion x** 
ian 4* 


instr 
instr 
©, 1008 


POINT 
42 

DO NEXT BYTE, IF 
FUT OUTPUT 
STORE AT рс 
POINT TO NEXT BYTE ПЕ DO 


TO NEXT INPUT RYTE 
MORE. 
RYTE IN MSS OF R4 


CONSTRL T OUTFUT EYT 
1,:0000 
96024 

1ЕФ@ 


€&X** change 


PUT LENGTH í 4 IN PAB 


FUT ESC К SEO. IN DATA BUFF 
POINT TO DEVICE МАМЕ 


DSRLNE TO WRITE ES 


LENGTH 
SEQ. 


instruction ** 
instruction #4 


CR changed 
* changed 
* deleted 


10, 20400 
1@,@>7DEA 


instruction * 
instruction # 
instruction ** 
ч CHARACTER 

WHEN FINISHED DUMF 


* changed 
* changed 
Okt deleted 
Le DO NEXT SCR 
а, >10әд СОМЕ НЕКЕ 


39012, >1Е0@, >FFO®, > афі 

РАВ DEFINITION 
.РА=0.рАа=8. ВА=9600. СК? 

DEVICE NAME 

>@р?А CR LF 

%1В4В‚ 2FF 99 ZI 
ESC K GRAFH 

2 SAVE AREA 

0018. 24128 
CR AND 


‹жевапаея 


ESC А VERT 


instruction #%> 


instruction ЖУ 


on DjisPLAv 


A Screen Dump Utility 


After working with Super Language: 
A Screen Dump Utility—Part 2 in the 
November 1982 issue, we came up with 
an improvement that we just had to pass 
along. The changes shown here, in the 
segments of Listing #1 from that 
November article, cause the screen 
dump program to write one full screen 
line at a time to the printer. This really 
speeds up the dump and reduces the 
printer-head motion. 

The original DEBUGs for Screen 
Dump which appeared in the December 
1982 issue on page 40 should be ір- 
nored. The File Descriptor should be: 

RS232.PA = O.DA = 8.BA = 9600 
That part of the Screen Dump correc 
tions having to do with an error on page 
24 of the November issue (column 2 
under Mini-Memory Considerations 
Step 5) should read as follows: 


5. Put the entry point lor DUMP into the 
DEF/REF table by entering the following 
lines: 
AORG 
TEXT 
DATA 


>7ЕЕВ (CR) 
"DUMP (СЮ 
>7D14 (CR) 


Note: There аге 2 spaces required 


following the word DUMP in the above 
TEXT directive for a total of 6 characters 
within the apostrophes. 


Tex- Scribe 


A DEBUG in the Tex-Scribe article oc- 
cured on page 16 of the December 1982 
issue, Regarding Table 2 “‘TI-99/4 Im- 
pact Printer Mode Commands,” it was 
brought to our attention that the TI 
printer does not have an Italics 
mode... We designed that table using 
an Epson MX-80 with Grattrax option 
and mislabeled и... М you have the 
Т1-99/4 Impact Printer, refer to your 
owner's manual for the available mode 
commands. 
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By Richard Bies 
217 Park trance Dr, Рами, PA 15228 


rs, Somewhere along the line 
rd an education—and certain. 

ve study of physics—the stu 
dent encounters a mathematical concept 
alled the vector. А vector is a quantity 


People analyze vectors intuitively while 
driving cars, hunting, or in other sports 
but few apply mathematical solutions, For 


The amount of speed re 
pend on Ihe amount of change in 
inection, 

Our schools usually teach physics with 

approach until the seco 

by which time the stud 
as strange and some 
worthy ог belle, Nevertheles 
analysis is the gateway to much of modern 
technology 

Within the traditional. framework, 
schools were nol necessarily remiss in 


ior analysis, which used to require 
trigonometry and/or pythagorean calcul 
ation. 

Why are vectors so Important? Simply 
they are intrinsic to modern technology, 
They're what space travel is all about the. 
cornerstone of future developments, 


Back to Basics? 


processed information will 
have an impact comparable to that of the 
printing press in the 

Unfortunately our 
sechnology's challeng 
y à moveme 
backto-basics 


literacy but limited in vision, 
as their battle cry the old ЇЇег 
tion, "Readin,’ 'Ritin’, and 'Rilhi 

take over more and more 
tasks in the workplace, we frequently hear 
the quip, “You сап be replaced by a 


technological environment, But ihe back 
'e-basics bunch gets its way and only basic 
arithmetic is | 

already be 
absurd 10 sug 


a ^mathophobic 
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Introduction 


LOGO Times is an information resource 
for anyone interested in participating in the 
creation of their own personal language— 
one that will easily allow them to com- 
municate with a computer in a totally new 
audiovisual realm of applied imagination, ex- 
ploration, and self-discovery. The articles on 
these pages concern the use of the new TI 
LOGO language, but readers do not need 
any additional software or equipment (or 
even a computer) to understand and learn 
from the material presented here. 

If readers want to actually experience a 
Tl LOGO environment, they will need 
either a TI-99/4 or T1-99/4A computer, the 
Expansion Memory peripheral, and ТЇ 
LOGO Command Cartridge. A disk drive, 
although convenient to have, is not required; 
a user's work may alternately be saved on 
cassette tape, printed out on the TI Ther- 
mal Printer, or hand copied into a notebook 
(for later re-keyboarding). 

In each issue, one or more of the articles 
may reference or build upon the topics 
discussed in a previous article. It is therefore 
recommended that for maximum benefit and 
understanding, new readers obtain the ap- 
propriate back issues of 99'er Home Com- 
puter Magazine containing LOGO Times 
articles. 


NOTICE 


LOGO Times is actively soliciting articles. 
Manuscripts should be typed double-spaced, 
and accompanied by a cassette tape or disk 
if containing any lengthy procedures or 
graphics. 

Send all materials to: 


LOGO Times Editorial Dept. 
99’ er Home Computer Magazine 
1500 Valley River Dr., Suite 250 
Eugene, OR 97401 
All mail directed to the Letters-to-the-Editor col- 
umn (Letters on LOGO) will be published in ac- 


cordance with the conditions set forth on 99'er 
Home Computer Magazine's Masthead page. 


Our Contributing Editors 


Henry Gorman, jr. 
Department of Psychology 
Austin College 

Box 1584 

Sherman, ТХ 75090 


Roger B. Kirchner 
Department of Mathematics 
Carleton College 
Northfield, MN 55057 


LOGO Times is a trademark of 
Emerald Valley Publishing Co. 


48 99’ er Home Computer Magazine 


struggle through arithmetic is a necessary 
prerequisite to higher mathematical think- 
ing. After all, Einstein dropped out of basic 
arithmetic, but he managed to grasp a few 
of the principles of higher mathematics! 

Because we face this backlash in 
education,! | cannot overemphasize the 
usefulness of ТЇ LOGO for students cop- 
ing with today's problems. Let me clarify 
this point by showing how well LOGO 
uses vector concepts. 

A vector can be perfectly represented by 
a sprite. It has a given speed, in a given 
direction. With sprites, the vector's proper- 
ties are graphically displayed on the 
screen. Through the use of TI LOGO, 
students can handle vectors at an early age, 
instead of waiting for high school or 
college. 

For perspective, let us retreat for a mo- 
ment to pre-sprite days: As vectors are both 
quantity and direction, their manipulation 
requires accounting for both. !t doesn't 
work just to add the quantities and the 
directions. 

The use of a direction implies a frame of 
reference, or coordinate system, which 
defines the vector. Typically the coordinate 
system is Cartesian, with an origin (0,0 
position) on x and y axes. In Figure 1, the 
vector is graphically represented as an 
arrow with its length as the quantitative 
value. 

The first step in manipulating the vector 
is to break it into components Vy and Му 
along the two axes, that is with Vx and Vy 
related to the vector V as the sides to the 
hypotenuse of a right triangle. In Figure 2, 
it can be seen that if Vx and Vy are rear- 
ranged, they do indeed form a closed 
triangle: 


Figure 1 


Alternatively the vector V is called the 


7 “resultant” of the two components. The 


tricky part is that getting the components 
from the vector requires the calculations: 


Vy = V (quantitative value) x cos O 
Vx = V (quantitative value) x sin O 


or the vector from the components: 


Note that 1 have used the angle from the 
y axis, rather than from the x axis as is often 
the case. 1 do this because the screen 
display defines “up” as North or 0°. Thus 
the angles in the LOGO display are 
measured from North, or the y axis. This 
may seem simple for engineers, but it's not 
elementary school arithmetic. 


The LOGO Approach 

Back to the present: What happens to 
these arcane calculations in Tl LOGO? 
When you start a sprite, giving SETSPEED 
and SETHEADING you define the vector 
(quantity and direction). Then simply enter 
PRINT XVEL and PRINT YVEL and, there 
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you have it, the x and y components 
displayed! Enter SXV (quantity) and SYV 
(quantity) and the vector is defined, while 
PRINT SPEED returns the resultant, and 
PRINT HEADING returns the direction. 
The power of this advanced concept is 
made available to the child without all the 
arithmetic computations. 
Furthermore, adding vectors by com- 
ponents is simple: 
SXV (XVEL + (quantity) 
SYV (YVEL + (quantity) 
Not only does SPEED and HEADING 
then return the vector result of the addi- 
tion, but the effect is seen on the screen 
as well. 
To add vectors directly does require a 
procedure, but it can be a simple one. Give 
the speed and direction to a second higher- 
numbered sprite (perhaps transparent), 
name its XVEL and YVEL, and pass the 
parameters to the lower-numbered sprites: 


TO ADD 

CS 

PRINT [X & Y COMPONENTS: ] 
PRINT NUMBEROF XVEL 
PRINT NUMBEROF YVEL 
MAKE “A XVEL 

MAKE “В YVEL 

VECTOR :A :B 

END 


TO RESOLVE 

TELL 2 

CARRY :BOX 

SC 0 

HOME 

PRINT [ENTER THE SPEED AND 
HEADING] 

PRINT [THEN ENTER ADD] 
END 

TO VECTOR :A :B 

TELL | 

CARRY :BALL 

SC :RED 

HOME 

SXV XVEL + :A 

SYV YVEL + :B 

PRINT [RESULT:] 

PRINT [SPEED =] PRINT SPEED 
PRINT [HEADING =} PRINT 
HEADING 

RESOLVE 

END 


TO VECTORS 
CALL 0 “А 
CALL 0 “В 
VECTOR :А :В 
END 


| will leave it to someone else to work 
out the multiplications (dot product and 
cross product). 

Students who write programs in the 
sprite mode, will gain an intuitive 
understanding of vectors. These young 
people are growing up with the 
information-handling power of the com- 
puter at their fingertips, and they will live 
with a view of themselves from outside the 
world. They will have the power of the 
stars in their hands... 


Трог a view of mathematics today, see a booklet 
entitled Agenda for the 80’s published by the Na- 
tional Association of Teachers of Mathematics. This 
publication recognizes that calculators and personal 
computers do exist, and that skill in hand manipula- 
tion of large numbers is no longer "basic." 


Je 
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AISE 
Math own Wie LOGO 


By Roger B. Kirchner 


Contributing Editor 


| LOGO is a powerful language. 
T ^s it does not have floating 

point arithmetic, that capability can 
always be simulated. ТЇ LOGO can have 
SIN and COS. One need only take advan- 
tage of the sprites. 

The graph of the polar equation r = 
Acosínt) will serve as our example. The 
graph is obtained by interpreting PHI as 
degrees from the vertical measured 
clockwise, and R as the distance from the 
origin in the direction of heading PHI. The 
graph is a circle when n = 1, has n loops 
when n is odd, and 2n loops when n is 
even. When filled in, the loops look like 
petals of a daisy. One might not suspect 
that these daisies can be graphed 
in TI LOGO, but try the following: 


TO DAISIES 

cS 

CBI 

MAKE “N RANDOM + I 
TELL TURTLE 

SC RANDOM + 2 
MAKE “‘SIZE 45 
TELL 0 SS :SIZE 
TELL 1 SS 100 
TEST:N/2*2 = :N 
IFT MAKE “‘ST 360 
IFF MAKE “ST 180 
PETAL :N 0 :5Т 
WAIT 120 

DAISIES 

END 


TO PETAL :N :PHI :STOP 
TELL 0 

SH :N * :PHI 

MAKE “R YVEL 

TELL TURTLE 


IF :PHI = :STOP THEN STOP 
PETAL :N :PHI + 1 :STOP 
END 


Typing DAISIES will graph a randomly 
colored daisy with 1, 3, 5, 7, 9, 4, 8, 12, 
16, or 20 petals. After a two-second display 
of the daisy, another will be started. The 
procedure must be stopped with FCTN 9. 
Then enter CB 7 to change the screen from 
a black color back to cyan. The value of 


STOP will be 180 for :N odd, and 360 for 
:N even. (What if STOP were equal to 360 
for all cases? What would you observe?) 

The value of R in DAISY is the y- 
component of the velocity of sprite 0, 
which had its speed set to 45 in DAISIES. 
(Different sized daisies can be graphed by 
changing the value of SIZE. But if :SIZE is 
much larger than 45, the daisies will wrap 
around to the top of the screen.) Since its 
heading is set to :N*:PHI, the value of its 
y-component is 45*COS(:N*:PHI. The 
daisy drawn thus has outline :R = 
45*COS(N*:PHI). 

The following procedures compute 
:A*COSCX) and :A*SINCX): CX in degrees.) 


TO COS :A :Х 


OUTPUT YVEL 
END. 


TO SIN :A :X 
TELL 0 

SS:A 

SH :X 
OUTPUT XVEL 
END 


This method for computing SIN and COS 
can be understood by reviewing the 
LOGO commands having to do with 
motion. 


SH n sets heading of active 
sprite(s) (or turtle) to n 
degrees clockwise from 
the vertical 


HEADING returns the heading of ac- 
tive object. 

55 5 sets } of active 
spri 

SPEED returns speed of active 
sprite(s) 

SXV xv sets x-component of 
velocity to xv. 

XVEL returns x-component of 
velocity. 

SYV yv sets y-component of 
velocity to yv. 

YVEL returns y-component of 


velocity. 
The fundamental relationship is: 
SPEED2 = XVEL2 + YVEL2 
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LAREI? 


Consider the case in which HEADING 
is between 0 and 90 degrees. Then XVEL 
and YVEL are positive, and we can 
visualize a triangle with hypontenuse 
SPEED and sides XVEL and YVEL: 


XVEL 


YVEL 
SPEED 


HEADING 


From the definitions of COS and SIN, we 
see that: 


COS(HEADING) = YVEL/SPEED, 
SIN(HEADING) = XVEL/SPEED. 


Thus: 


YVEL = SPEED*COS(HEADING), 
XVEL = SPEED*SIN(HEADING). 


SIN and COS are defined so that these 
relations are true for all values of 
HEADING. Indeed, the purpose of SIN and 
COS is to make these relations hold. (The 
math textbook definition looks a little dif- 
ferent, but that is because it measures 
angles counterclockwise from the horizon- 
tal, and we are measuring them clockwise 
from the vertical.) 

This method does have a restriction 
which must be kept in mind: the sprites 
can have a speed no greater than 127. In 
DAISIES, the speed of sprite O was set to 
45, but could not have been greater than 
127. This means that the maximum length 
a petal can be is 127. 

After enjoying DAISIES for a while, the 
reader may want to review the construc- 
tion of the DYNATURTLE (Vol. 1, No. 4, 
pp 66-67.) The secret of the TI Dynaturtle 
is the use of sprites to compute sine and 


cosine. ec : 
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Dynamic Date Letcher Offshore 
Easy wore Linear Aesthetic 


EduCAltor Maple Leal Microwave 
Futura Microcomputers Corp. 
Extended Micro-Ed 

Harvey Norton 


Headwind 
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Smith-Corono and Epson printers 
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Tandon Disk Drives 
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graphic design pads, and more! 


BEST TECHNOLOGY! a | 
1 Бе 


GREAT PRICES! 
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Adventuring. ..from p.26 

ject is still present, then you haven't left 
the room. Conversely, if the object isn’t 
present, you are in another room! By drop- 
ping a few more objects and moving 
around, you can probably get out. What 
if you weren't carrying anything when you 
entered the room? Just restart the game 
(you did save it, didn't you?) at a point 
before you got lost, and pick up as much 
inventory as possible. 


Computer Messages as Clues 

When you try things that don't work out, 
pay attention to the computer's messages. 
They themselves may be clues. For exam- 
ple, a response like "THAT'S BEYOND MY 
POWER TO DO” means the thing is im- 
possible, On the other hand, a message of 
"ICAN'T DO THAT . . . YET’ means that 
you are on the right track but are missing 
some vital object (where did you drop that 
shovel?..you need it now!), or you 
neglected to do something (did you feed 
the piranhas?), or maybe you are in the 
wrong room (where is that map anyway?). 
Figure out what's wrong and then try it 
again. 

The wording of a response can be signifi- 
cant. If you say HIT door and get the 
message “I DON'T KNOW HOW ТО 
‘HIT’ SOMETHING,” it means that HIT is 
not a good word. If the message is “ITS IM- 
POSSIBLE", or something like that, it 
means that the word HIT is good, but not 
in this context. Write it down because 
somewhere or other you will probably 
have to HIT something. 

Two messages are essential for all Scott 
Adams adventures in which you search for 
treasure, The first one tells you how to 
score points for finding the treasure, where 
to bring the treasure and what to say when 
you find it. Until you see this message, just 
save any treasure in a convenient location. 
The second message tells you how many 
treasures you are supposed to find. 
Sometimes you are not told outright how 
many different treasures there are. You 
have to figure it out. When you score a 
treasure, you learn how many points it is 
worth. Each is usually worth 100 divided 
by the number of treasures, so a treasure 
worth 6 points means there are 16 in all. 

These rules should help you survive, but 
in a truly good adventure game you will 
still need that razor-sharp intellect! 


Writing Your Own 
Now, for those of you who want to try 
writing an adventure, | have a few rules 
you might follow. Who knows, you may 
be able to get it published in 99'er 
Magazine! Just pay attention—this could be 
the break you need to get into print! 

First, think of your scenario. Decide 
where and in what time period the adven- 
ture will take place. Once you decide, stick 
to it! Don't do anything out of context for 
the time and place you selected—for ex- 
ample, no ray guns in 19th-century 
London. 

Set up a theme. Decide what the adven- 
turer is ultimately supposed to do. Is he to 
locate treasure? Maybe the idea is to catch 
Jack the Ripper? Perhaps to escape a 
locked building? Find a princess? How 
about saving a Mad Scientist's daughter? 

Continued on p. 66 
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Chhuck-A-Luck. | from p.27 
version, and lines 2750-3020 in the Extend- 
ed BASIC version. For TI BASIC, this con- 
sists of a simple loop which displays at 
LOC_X and LOC_Y the appropriate 
DICE  PIP for each of the nine pieces. 
After the character on the last die is 
displayed, | wait a little while and then 
leave the routine. 

Notice that in order to highlight the dice 
roll routine, | changed the color of the 
screen and added a little music. My “music 
jar" of melody listings borrowed from 
other programs gave up only one piece 
that remotely matched up with gambling, 
the “call to the post” tune played at the 
track just before a race. Perhaps you have 
a more fitting musical phrase. 

The sprite version of the display routine 
is more complex than the HCHAR verison. 
I will go through it very carefully because 
Ron has some great ideas about control- 
ling sprites. Note that this routine was writ- 
ten with multiple statements on each line. 
This has to be done to make your BASIC 
code run as fast as possible when handl- 
ing sprites. Slow code at this point could 
make it very difficult to handle them 
smoothly. 


Graphic Routines 

If you have an interest in designing Ex- 
tended BASIC programs with sprites, trac- 
ing through the following program will put 
you well on your way toward your own 
creative endeavors. All line numbers from 
this point on will refer to the Extended 
BASIC version only. 

2750-2820 This code figures out the 
sprite number for each character of the die 
being displayed, and starts it out as a sprite 
with a random motion. Note that this mo- 
tion can either be positive or negative so 
that we get them flying in all directions. We 
also set the LOC value for that character 
to zero, to show that we haven’t yet moved 
the character back to its final location. 

2840-2920 This routine uses a variable 
called CNT to keep track of the number 
of characters moved back to their starting 
locations. If this number is low enough, we 


* 
Ad placed this way on advertiser request. 


=. 
TI 99/4A Arcade Games 


Laser-Blaster(X-BASIC) 

Hit and Run 

Super-Munch 

Poultry Pusher (X-BASIC) 

Crazy Kong (X-BASIC) 

Air Combat (X-BASIC) 
$17.50 each, plus $1.50 


postage and handling for 
each order, pre-paid 


(cassettes only, no disks) 


N S Y Software 


141-20 70th Road 
Flushing, N.Y. 11367 


will randomly choose the character we 
work on. If CNT is 21 or greater, however, 
we won't choose the character random- 
ly. We'l! just look through the LOC array 
sequentially to find the first character that 
we haven't yet moved back to its location 
(i.e., its LOC has a zero in it). 

Why is Ron going through the trouble 
of doing it this way? The answer requires 
a little thought. Suppose we just random- 
ly kept choosing a figure. By the time 20 
or so characters have been reset to the final 
location, the odds on randomly selecting 
a good character will then be 7/27 or 26%. 
The odds on the next selection being a 
good character will then be 6/27 and they 
keep getting smaller and smaller. With one 
character left, the odds on hitting it ran- 
domly are 1/27 or less than 4%. As you can 
see, it is very unlikely that you will hit a 
good character when only a few are left. 
To prevent a long wait until the computer 
randomly locates a good character, he set 
up his code so that the last 7 or so sprites 
will not be randomly chosen. Of course, 
he is also checking CNT to see if he has 


finished with all 27 characters. 
2930-2980 This part of the routine takes 
the selected character, changes its color to 
black (to highlight it on the screen while 
we play with it) and freezes it momentari- 
y. That is what the CALL MOTION(&1,0,0) 
is for. The major problem in sprite handl- 
ing is that they keep moving at a pretty high 
speed, while BASIC keeps plodding along 
with old data. Ron prevents this problem 
by freezing the sprite before finding its 
ocation. This means that he gets accurate 
data via the CALL POSITION code. 

After locating the sprite, he computes the 
velocities needed to move it back to its 
original (and final) location. The Extended 
BASIC reference manual talks about row 
velocities and column velocities, but what 
it doesn't explicitly tell you is that you can 
control the direction of the sprite. For ex- 
ample, to move at a 45 degree angle, both 
the row and column velocities must be 
equal. To move at a 30 degree angle, just 
make the column velocity equal to twice 
Continued on p. 52 
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Maneuver T.I.TOAD across 4 lanes of 
heavy traffic then through swift river 
currents to reach his home. But watch 
out! The river is full of surprises. Dif- 
ferent colorful animated characters 
appear at each new level making this 
one of the most exciting games ever 
for the 99/4(a). 


Written entirely in assembly language 
and comes complete with it's own 
high speed disk loader that's more 
than 10 times faster than the extend- 
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Full money back guarantee! If you are 
dissatisfied with this program for any 
reason, return it within 5 days for a full re- 
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Chuck-A-Luck...from p.51 


the row velocity. Ron is using this fact in 
statement 2960 to figure out how far the 
sprite is, vertically and horizontally, from 
where it is supposed to go. He calculates 
this in MY and MX respectively. He then 
adds the two to get a value called TOT. The 
distances can be positive or negative 
depending on the sprite's location relative 
to its final position—left or right, above or 
below. 

In order to get a good value of TOT, we 
have to ignore the signs of the distances. 
In other words, we don't care if the 
number is positive or negative, as long as 
we know its absolute value. We find it with 
the ABS function. By making the row and 
column velocities a function of both the 
distance it has to go (MY or MX) and the 
TOT value, the sprite can be directed to 
travel in the right direction. Take a look at 
the last statement in line 2960. It uses the 
MAX function available in Extended BASIC. 
TOT must be a reasonable size number, 
because we will divide MY and MX by TOT 
to get our velocities. Since it is possible for 
the sprite to be right where it should be, 
TOT can be zero. If you divide by 0, 
however, your program will stop with an 
error. To make sure that TOT has a value 
of at least one, you would normally code 
in something like this: 

xxxxx TOT - ABS(MX) + ABS(MY) 

yyyyy IF TOT« 1 THEN TOT- 1 

77777 
This can be done just as easily with the 
MAX function which gives me the higher 
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of the two alternatives. If one is greater, it 
will return me a 1. On the other hand, if 
the result of the addition is greater than 1, 
it will return that number to me. Using the 
MAX function eliminates the need for an 
IF statement right in the middle of my 
code. MAX (along with its cousin, the MIN 
function) is a handy feature of Extended 
BASIC that can save you a lot of coding 
trouble. We now use the values that we 
just computed to set the sprite moving 
again using a CALL MOTION 

2990-3010 1 have also set a new variable 
(my, we are collecting a whole slew of 
them now!) called CHK to be equal t 
zero. This counter will be used to mak 
sure that we don't try the next lines of code 
more than 10 times before we give up an 
refigure a new MOTION command. If w 
haven't tried it more than 10 times, we d 
a CALL COINC to see if the sprite has 
reached its goal. If not (HIT 20) we go back 
and do it again. If the sprite has reached 
its final location, Ron stops it with a CAL 
MOTION, and does a CALL LOCATE t 
make sure it is being stopped exact 
where he wants it. This is necessary 
because a sprite that keeps moving be- 
tween the CALL COINC and the final CALL 
MOTION may no longer be in the right 
spot. He changes the color back to white, 

3020-3920 This code checks to see if we 
finished all the characters, and restarts Ihe 
process if we haven't, it then changes the 
screen back to green. It also issues a CALL 
DELSPRITE which clears the sprite 
characters from the screen. 
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hi-resolution graphics. 


GRAPHICS PACKAGE _.. . $16.95 


Таке your agression out on the 
computer or an opponent. 


TANK $10.95 


ATTACK-MAN, CROSS COUNTRY CAR RALLY, SUPER FROGGER and GRAPHICS PACKAGE are available only in Extended 
Basic. All other programs are available in either console or Extended Basic. Joysticks are not needed for any program. You 
have the option in many programs to use Joysticks or the keyboard, 


Please add $2.00 shipping for orders 
containing less than 3 programs. 
Special offer 20% 
discount for 3 or more programs. 


Protection and Improvement 

We have now finished the Extended 
BASIC version of the code. Our game gets 
a final debugging and is ready to go! The 
next step is just some administrative work 
to make sure thal your effort will not be 
in vain, First, change the REM statement 
at the beginning of the program so that it 
says FINAL VERSION as well as the version 
number. Next, save it on cassette tape or 
disk. Label the tape or disk with the name 
of the program, the date, and the version 
number along with the words FINAL VER- 


Send cheque, money order or charge number 
and expiry date to: 
NORTON SOFTWARE 
Box 575, Picton, Ontario 
KOK 2TO 


SION. Make two copies. If you are saving 
on tape, make one copy on each side and 
verify both. Then make another copy on 
a backup tape. You should always have a 
backup tape kept separately from your 
original master copies. Remove the tabs in 
the back of the tape to prevent accidental 
erasures. For disks, add the write-protect 
tab. Make a backup disk. Keep it separate 
from your regular disks. Then enjoy the 


fruits of your labor! 


bO REM — *** CHUCK-A-LUCK 44% 

70 REM з EXTENDED BASIC x 

BO REM з BY SAM PINCUS t 

90 REM 399ER VERSION 2.2.1XBt 

100 DIM DICE VALUE (3), PLAYER, NAMES ( 
),PLAYER CASH (4) , PLAYER, BET (4) 
,FLAYER, DICE (4) 

DIM DICE FIP(9,9),LOC X(27 ,10С 
Y OG) 

DIM LOC(27) 

RANDOMIZE 

GOSUB 20000 

REM BETTING LOOF 

REM GET BET 

GOSUB 1200 

КЕМ THROW DICE 

GOSUB 2000 

КЕМ UPDATE CASH BALANCE 

FOR 1=1 TO PLAYERS 

260 IF PLAYER CASH(I)-O THEM 760 

PRINT "":PLAYER _МАМЕ$ (1);", YOU 
BET ON";PLAYER DICE(CI);"FOR";P 

LAYER _ВЕТ (1); "DOLLAR"; 


IF PLAYER_BET(I)<2 THEN X)O 
PRINT "S 
PRINT ". 


WIN=0 
FOR J=1 ТО 3 


$40 IF PLAYER DICE(ID)X»2DICE VALUE (J 
)THEN 560 

550 WINZWIN«*i 

S60 NEXT J 

570 1Е WIN=0 THEN 690 

580 WIN=WINSPLAYER_BET (1) 

590 


FRINT "YOU ";"UWIN";WIN; "DOLLAR" 


IF WIN«2 THEN 620 


PRINT “S"; 
PRINT =." 
PLAYER, CASH (1) -FLAYER, CASH (I) +W 
IN 

640 PRINT "YOU NOW HAVE";PLAYER CAS 
H(I); "DOLLAR"; 

650 IF PLAYER_CASH(I)<2 THEN 670 

660 PRINT "S"; 

670 PRINT "." 

630 GOTO 760 

690 FRINT "YOU LOST";PLAYER ВЕТ ‹1); 
"DOLLAR"; 

700 IF PLAYER BET(I)42 THEN 720 

710 PRINT "S 

720 PRINT ^." 

730 PLAYER CASH(I)-PLAYER CASH(I)-P 
LAYER BET(I) 

740 IF PLAYER CASH(1)?0 THEN 640 


Continued on p. 54 
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Save Shipping Charges, many dealers now 
carry the full Norton Software line of products. 


DEALER INQUIRIES WELCOME 


EGASUS SOFTWARE 


Quality Software for your TI-99/4(A) 


"Quest For The Sword 
TEXT ADVENTURE 
Can you find the 
lost sword of Aron? 
basic $48.00 


"Assault Force 
Game for 2 players 
Rescue the king 
from your opponent's dungeon. 
xbasic $15.00 


*Conquest in Space 
Game for 2 players. 
Destroy your opponent's 
space station to 
control the galaxy. 
xbasic $48.00 


*Balloon Voyage 
Fly across the city 
avoiding buildings and birds. 
Multiscreen game for 1 player. 
xbasic $47.00 
Send SSA for Catalog 


PPd. Send check or money order to: 


PEGASUS SOFTWARE 
1438 38th Avenue 
Greeley, CO 80634 
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Harvey's Special 
of the Month 
An Informative Text Book 
and Disk 


Programmers: The key to 
becoming a professional, in 
home or business applica- 
tions, is to aequire the skill to 
create and maintain relative 
files. Whether you work as 
an employee, or as a free- 
lance programmer, the earn- 
ings potential for you in 
business applications is enor- 
mous. 

My publication, “How to 
Create and Maintain 
Relative Files", was written 
for /4 and /4A programmers 
who want to sharpen their 
skills in this important area. 
The text is on 8/2 x 11 inch 
sheets and covers 45 pages. 
Eleven pages are devoted to 
four example program 
listings. The disk contains 
the 4 programs, which pro- 
vide hands-on experience us- 
ing relative files. A printer is 
not required to use the pro- 
grams. A disk system is not 
required if the publication is 
used as a text book. Func-: 
tions include: 

- How to create relative files. 

- How to get around the 255 
character record length 
barrier. 

- How to bypass the record 
number operator input 
requirement. 

- How to create and use 
multiple disk files. 

- About 20 pages are devoted 
to file maintenance 
functions. 

To use the disk, a minimal 
disk system is required. 
PRICE: When not 
special: $50.00 
Now through March 31: 
$45.00 
Includes delivery in the U.S. 
No sales to foreign countries. 
Delivered by first class mail 
right away if you send a bank 
Money Order to: 


James Harvey 
159 Dover Road 
Spartanburg, S.C. 29301 


on 


Write for free catalog 


Now expanded to 61 pages 
to add a sort utility program 
to the text and disk. 


Delivery and your satisfac- 
tion guaranteed. 
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Six Arcade Type Games for Less Than the 


Vel. 1 (BASIC) 
1. ROAD RACE -Race 


AME SOFTWARE 


FOR THE TI 99/4(A) 


Cost of a Single Command Module! 
Vel. Н (X-BASIC) 


ATTENTION 
PROGRAMMERS 


down an endless winding 
road. look out lor trees. 
Fire your laser! 

— Arcade Fealures — 
2. CHASE = Clear off as 
many squares as possible 
betore being eaten by Sam 
The Sinister Smiley Face! 


1. THIEF - The ultimate 
fully graphic quest/adven- 
ture game! 


2. THE CHICKEN - 
Еа! jump and run - nol just 
another road crossing 
game! 


If you have written (or plan to write) 
programs for the TI-99/4(A), we are 


3. BOMBARDMENT 
= Run out the door betore 
being hil. score points on 
the way! 


3. SHOOT IT = The end- 
lessly challenging 1 or 2 
person game of indurancet 


interested in hearing from you. We 
will market your programs for you 
and pay royalties for each program 


Single Game - $7.96 
Single Volume- $16.96 
Both Volumes - $27.96 


ORDER NOW! 


{Less than the cost of a 
Single Command Module) 


sold. Please write for further details 


- Prices inciude postage and handling 
- Al! games require joysticks 


or send your program with user 
instructions to: 


- All programs on cassette tape 
- Full documentation 


SEND CHECK OR MONEY ORDER TO: 
Tomputer Software 


"Quality Software at Reasonable Prices 
1550 Montgomery Drive 
Deerfield, IL 60015 


Complete Software Co. 


P. O. Box 50886 
Nashville, TN 37205 


Chuck-A -Luck ...from p.53 FOR I-1 TO PLAYERS 
750 PRINT "YOU ARE BANKRUPT!“ GOSUB. 28000 
JEA NEYT i ROW= (1-1) #5+1 
770 REM CHECK FOR END OF GAME DISPLAY АТ (ROW, 15) : PLAYER, NAME 
780 GOSUB 5000 *O» 
790 IF NO LEFT»1 THEN 970 2160 DISPLAY AT(ROW*1,15)0:"BDET $"; 
ВОО INPUT "WANT TO PLAY AGAIN (Y/N) STR$ (PLAYER_BET (I) ) 
2": А$ 2260 DISPLAY AT(ROW+2, 15) : "CASH $"; 
810 AS-SEGS (AS, 1, 1) STRS (PLAYER, CASHCD) 
820 IF AS<>"Y" THEN 850 2350 DISPLAY AT(ROW-S,15):"DIE- "3 
850 GOSUB 22000 STR$(PLAYER, DICECI)) 
840 GOTO 200 2570 NEXT Т 
850 IF AS<>"N“ THEN 880 2500" FOR Ier TO s 
B&0 PRINT "THANK YOU FOR PLAYING.": | 2510 DICE, VALUE (I) -INT (RND£6) +1 
"өөн 2520 МЕХТ 1 
870 STÒP 2600 REM DISPLAY DICE 
880 PRINT PLS 2610 FOR I=1 TO 3 
890 GOTO 800 2620 CHAR NO-DICE, VALUE (1) 
970 FOR I=1 TO 600 2630 IF CHAR NO-1 THEN 2740 
980 NEXT I 2640 IF CHAR NO-4 THEN 2740 
990 GOTO 200 2650 IF CHAR NO-5 THEN 2740 
1200 CALL CLEAR 2660 IF RND<.S THEN 2740 
1210 FOR 1=1 TO PLAYERS 2670 IF CHAR_NO<>2 THEN 2700 
1220 IF PLAYER CASH(1)-0 THEN 1500 | 2680 CHAR_NO=7 
1250 Ом INT(RND&44+1)GOTG 1240,1260, | 2690 GOTO 2740 
1280, 1300 2700 IF CHAR_NO=6 THEN 2730 
1240 PRINT "NOW, "; 2710 CHAR NO-8 
1250 GOTO 1350 2720 GOTO 2740 
1260 PRINT "OK, "; 2730 CHAR, NO0-9 
1270 GOTO 1350 2740 REM DISPLAY A DIE 
1280 PRINT "ALRIGHT, "; 2750 FOR J-1 TO 9 
1290 GOTO 1350 2760 K-t(I1-1) 894d 
1300 PRINT "YOUR TURN, "; 2780 CALL SPRITE (4K, 96+DICE_PIP (CHA 
1350 PRINT PLAYER_NAME$(I); R_NO,J),16,L0C_X(K),LOC_Y(K),R 
1360 PRINT “YOU HAVE"; PLAYER_CASH(I ND&120-60, RND8 120-60) 
>; "DOLLAR"; 2800 LOC(O =0 
1370 IF PLAYER CASH(I)«2 THEN 1390 | 2820 NEXT J 
1380 PRINT "S"; 2830 NEXT I 
1390 PRINT ".":"WHAT'S YOUR BET? " | 2840 CNT-O 
1400 INPUT PLAYER BET(I) 2850 1F CNT<21 THEN 2900 
1410 IF PLAYER BET(I)41 THEN 1450 2860 FOR I-1 TO 27 :: IF LOC(I)=0 T 
1420 IF PLAYER BET (1)»5PLAYER, CASH(I HEN 2920 
)THEN 1450 2870 NEXT I :: GOTO 3800 
1430 IF PLAYER BET(I)250 THEN 1450 | 2900 I=INT(RND#27) +1 
1440 IF INT(PLAYER_BET(I))=PLAYER_B | 2910 IF LOC(I)=1 THEN 2900 
ET(1) THEN 1470 2920 LOC(1)=1 :: CNT=CNT+1 
1450 PRINT "THAT'S NOT POSSIBLE." 2950 CALL COLOR(#I,2):: CALL SOUND( 
1460 GOTO 1230 -1,110,0, 165, 1,220, 2) 
1470 PRINT "WHAT NUMBER WILL YOU BE | 2940 CALL MOTION(41,0,0):: CHK-O 
T ON?" 2950 CALL POSITION(GH,Y,X) 
1480 INPUT PLAYER DICE(I* 2960 MY-LOC Y(I)-Y :: MXeLOC X(I)-X 
1490 IF INT(PLAYER_DICE(1))<>PLAYER z: TOT=MAX (1, ABS (MY) +ABS (MX) ) 
_DICE (1) THEN 1520 2980 CALL MOTION(4I,MY4350/TOT, MX&£50 
1500 IF PLAYER DICE(KI)X1 THEN 1520 /TOT? 
1510 IF PLAYER DICE«(1)«7 THEN 1540 2990 CHK=CHK+1 :: IF CHK>10 THEN 29 
1520 PRINT "TRY AGAIN." 40 
1520 GOTO 1470 3000 CALL COINCOHI,LOC Y(I),LOC X(I 
1540 NEXT I ),20,HIT):: IF HIT-O THEN 2990 
1550 RETURN 5010 CALL MOTION(#I,0,0):: CALL LOC 
2000 REM ATE (#1,LOC_Y(1),LOC_X(I)):2 CA 
2010 CALL CLEAR LL COLOR(4I,16):: CALL SOUND (- 
2020 CALL SCREEN(10> 1,1111,0) 
February 1983 
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CUMBERLAND 
TECHNOLOGY 


10 Wagner Drive 
Carlisle, PA 17013 


99/4(A) Programs 


ENGINEERING 


MATH 
PROGRAMMING AIDS 
GAMES 


Many programs written in 
Assembly Language 


Please send name and address 
for a current list 


Néeeecett so etre 


+ ERMWARE + 
* * 
+ ++ SILLY-CDM WARE + 
+ ENTER 1/0 TD ATTI * 
PE THEM WITH MICRO i H 
+  EDITUR/RSSEHELER REQ'n + 
+ ++ DUR FAMILY TREE ++ + 
+ FAMILY AND + 
+ EXTBAZIC + 
А ++ BOMEING MISS + 
+ FRET ACTIONS TI + 
E ++ CRAZY CLOWN ++ * 
+ AGES 4$ (TBRZICÁZPEECH + 
M M 
+ + 
+ IM FRACTIONS. + 
+ * EXTER + 
+ ++ SPELL WITH EEE ++ + 
M WORD LIST è 
* ATOR 2 БЕШП» 
éésdédbdddd$$d$$$ 2 PTT 
+ TAPES H10 DSK + 
+ 2 OM ONE С OF: + 
+ОРОЕЕ FROM: ERMMARE + 
+ F.D. EDX + 
+ SRMDV. UTAH 84091 + 
+ MAILING & HANOL * 
Weeeveeeeeteeteteoeeecote tese ei 


Chuck-A-Luck 

3020 IF CNT<27 THEN 2850 

3800 FOR 1=1 ТО 400 

3810 NEXT I 

3900 CALL SCREEN(4) 

3910 CALL DELSPRITE(ALL):: CALL CLE 
AR 

3920 RETURN 

4990 REM CHECK FOR A WINNER 

5000 NO_LEFT=0 

5010 FOR I-i TO PLAYERS 

5020 IF PLAYER_CASH(I)™0 THEN 5050 

5050 NO_LEFT=NG_LEFT+1 

5040 LAST_PLAYER=I 

5050 NEXT I 

5060 IF NO LEFT»O THEN 5200 

5100 PRINT "NO ONE IS LEFT.^:"THE G 
AME ENDS IN A TIE." 

5110 GOTO 5400 

5200 IF NO_LEFT>1 THEN 5400 

5500 PRINT PLAYER NAMES (LAST, PLAYER 


ур" WINS!" 

5400 RETURN 

20000 PL$="PLEASE ANSWER THE QUESTI 
ON" 

20010 CALL CHAR(96, "FFFFFFFFFFFFFFF 
F") 

20020 CALL CHAR (97, "FFFFFFE7E7FFFFF 
Fr) 


20030 CALL COLOR(9, 2,16) 

20050 CALL CLEAR 

20090 ROW=12 

20100 FOR I=1 TO 9 

20110 FOR J=1 TO 9 

20120 READ DICE, PIP(I,J) 

20130 NEXT J 

20140 IF INT(I/2)=1/2 THEN 20170 

20150 MSG$="CHUCK-A-LUCK" 

20160 GOTO 20180 

20170 MS6$=" * 

20180 DISPLAY AT(ROW, 14) :MSGS 

20200 NEXT I 

20300 CNT=0 

20510 FOR 1=1 TO 5 

20320 FOR J=1 TO 3 

20330 FOR К=1 TO 3 

20340 CNT=CNT+1 

20350 LOC_Y (CNT) =(J+I84) 89 

20370 LOC_X(CNT)=(K+2) 18 

20400 NEXT K 

20410 NEXT 3 

20420 NEXT I 

21000 CALL CLEAR 

21010 INPUT "NEED INSTRUCTIONS (Y/N 
>? “SAS 

21020 AS=SEGS (A$, 1,1) 

21030 IF A$="Y" THEN 21100 

21040 IF A$-"N" THEN 22000 

21050 PRINT PLS 

21040 GOTO 21010 

21100 PRINT : =": "9: "WELCOME TO THE 

GAME ОҒ": = 


| 28020 CALL SOUND (7,523, 1) 
CHUCK-A-LUCK  ":" ‘| 


21110 PRINT “THIS GAME CAN BE PLAYE 
D BY":"1 TO 4 PLAYERS. EACH P 
LAYER STARTS OUT WITH $500. F 
OR" 

21120 PRINT *EVERY TURN, EACH PLAYE 
R BETSFROM $1 TO $50 ON A DIC 
E VALUE FROM 1 TO 6. THREE 

21130 PRINT "DICE ARE THEN ROLLED. 
EACH PLAYER WILL THEN RECEIV 
E AN AMOUNT EQUAL TO HIS BET" 

21140 PRINT "MULTIPLIED BY THE NUMB 
ER OF TIMES THE VALUE HE SELE 
CTED CAME UP. IF NO DIE HAS T 
HE" 

21150 PRINT “VALUE SELECTED, THE PL 
AYER LOOSES HIS BET. А PLAYE 
R WHOGOES BANKRUPT IS OUT OF 
THE” 

21160 PRINT "GAME. THE GAME IS OVER 
WHEN ONLY 1 PLAYER REMAINS. 
IF NOONE REMAINS, THERE IS NO 


21170 PRINT "WINNER. ":"* 
21500 FOR I-1 TO 1000 
21510 NEXT I 
22000 INPUT "HOW MANY PLAYERS (2-4) 
? "PLAYERS = 
22010 IF PLAYERS<2 THEN 22060 
22020 IF PLAYERS>4 THEN 22060 
22030 IF INT(PLAYERS)=PLAYERS THEN 
22100 
22060 PRINT PLS 
22070 GOTO 22000 
22100 FOR I=1 TO PLAYERS 
22110 PRINT “PLAYER NUMBER 
R YOUR" 
22120 INPUT "NaME-":PLAYER NAMES (I) 
22140 IF PLAYER NAMES(I)4»"" THEN 2 
2250 
22170 PRINT PLS 
22180 GOTO 22110 
22250 PLAYER NAMES(I)-SEGS(PLAYER N 
AMES CI, 1,10) 
22310 PLAYER CASH(1)-500 
22320 NEXT I 
22330 RETURN 
25000 DATA O 
25010 DATA 1 
25020 DATA 1 
25030 DATA 1 
25040 DATA 1 
25050 DATA 1 
о 
о 
1 


25060 DATA 
25070 DATA 
25080 DATA 
25090 DATA X 
28000 T2-700 :; T-120 
28010 CALL SOUND(T,392,1) 


ооонооооо 
ва кә ра ка ы ы О О О 


meme OOO 
Е 
“соооооооо 
ооогооооо 


HOOP HERERO 
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GRAPHICAL ADVENTURES 


Complete advantage of TI Extended 
Basic's color graphic and sprite 
capabilities has been taken in the 
development of three excellent 
graphical adventures. Maneuver a 
graphical adventurer around inside a 
window containing both graphical 
and word objects. Type two-word 
commands in the form of verb-noun. 
Exit the window on any side possible 
and a new window will quickly assem- 
ble so the adventurer can continue on 
his journey. These adventures are ex- 
tensive and take a long time to com- 
plete. Therefore, two of the adven- 
tures have a save-game feature. All 
adventures come with instructions 
and a clue sheet. Adventures can be 
played on both 99/4 and 99/4A 
computers. 


Medieval Graphical Adventure: 

Explore a castle, cave, and dragon 
valley. Meet Merlin and a witch. 
Gather up to 18 items, such as, sword, 
rope, key, and herb to help you dur- 
ing your journey. The program 
understands over two dozen verbs. 
Save Game Option. Recommended 
for intermediate or advanced 
adventurer ................ $18.00 


Egyptian Graphical Adventure: 

You've been sent back in time to col- 
lect Egyptian treasures to save the 
American government from bankrupt- 
cy. Explore a tomb, pyramid and time 
machine. Meet 3 Egyptian gods. The 
program understands over twenty 
verbs. Save Game Option. Recom- 
mended for intermediate or advanced 
adventurer . . ... $18.00 


Graphical Adventure: 

Collect 6 keys and gold while search- 
ing for an exit to a three-level maze 
complete with robbers, devils, 
dragons, traps, doors, and much 
more. No words in this adventure. 
This adventure is for all levels of 
adventurers.. i... esses $12.00 


Special Offer 


Graphical Adventure 
Demonstration Program: 

Small parts of each of the three 
graphical adventures have been 
combined in this program to let 
you see the quality of these 
adventures.............. $4.00 


All adventures require 
Extended Basic 


Cassette Orders Only 
Send checks to: 
Walter J. Dollard 


417 Woodland Hills 
Pittsburgh, PA 15235 
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Magazine, we introduced ASPIC, a sim- 

ple language for doing arithmetic and 
graphics. ASPIC was designed primarily for 
children, but it can be valuable for teachers 
as well. They will find it an easily accessi- 
ble language for designing their own 
software. 

In this issue-we offer four more examples 
any teacher can program. First is a drill 
similar to multiplication drills found in 
commercial software packages. 


DRILL 


10 PRINT “НОМ MANY PROBLEMS" 
20 ASK FOR N 
30 CLEAR 
40 LET RIGHT - 0 
50 LET A-12 
60 LET В = 12 
70 REPEAT N 
80 PRINT A 
90 PRINT “Xx” 
100 PRINT B 
110 ASK FOR ANS 
120 IF ANS = A*B THEN 
130 PRINT “VERY GOOD!" 
140 SOUND 
150 LET RIGHT = RIGHT + 1 
160 ELSE 
170 PRINT “INCORRECT” 
180 PRINT “ТНЕ ANSWER IS" 
190 PRINT A*B 
200 END 
210 PRINT “ ” 
20 LET A=A+7 
230 IF A>12 THEN 
240 LET A = A-12 
250 END 
260 LET B-B47 
270 IF B>11 THEN 
280 LET B=B-11 
290 END 
300 END 
310 PRINT “YOU CORRECTLY 
ANSWERED'' 
320 PRINT RIGHT 
330 PRINT “OUT OF” 
340 PRINT N 
In lines 10-30, the user selects a number 
of problems from 1 to 132. If a number 
larger than 132 is put in, the problems will 
repeat. Lines 40-60 are used for RIGHT, 
which keeps track of the number of cor- 
rect answers, and A and B, which will be 
the multiplier апа multiplicand. Lines 
80-100 print the problem. Lines 110-200 
check the student's response and offer 
either a reward or a correction. Notice 
ow the "IF... THEN... ELSE” con- 
struction makes the logic clear. Lines 
210-300 prepare the next problem, and 
because ASPIC has no random number 
generator, we use a mathematical trick: 
[he number 7 has no common factor with 
either 12 or 11, and therefore keeps the 
problems from repeating while making 
them seem in random order. The last few 
ines of the program give a score for the 
session. 
The program certainly could be written 
in another language, and if copied ver- 
batim in BASIC, it would be more attrac- 
tive on the screen. The advantage of ASPIC 
is that a teacher with no previous program- 
ming experience could tailor the lessons 


|: last November's issue of 99'er 


*Amateur's Special Purpose Instructional Code 


Amateur's Special Purpose Instruction Code 
is a language designed for children, using a logic 
consistent with a child's way of thinking. Doc: 
tors Berner and Martin, in working to help 
schools find more effective ways of using com- 
puters in education, found the BASIC language 
too complex for children. It was а difficult 
language for young students to learn, and one 
which kept slipping away from those whose 
time at the computer was limited to a session 
or two per week. To overcome these obstacles, 
the two educators created ASPIC. 


ASPIC" 


A LaNquaqt for Teacners 
By Andrew Berner, Ph.D. and Kathleen Martin, Ph.D. a 


University of Dallas 
irving, TX 75061 


ASPIC In a Nutshell 


With а few simple commands such as MAKE! 4 
and DRAW, the children can create shapes on} , 4 
the screen and assign colors to them. These pro- 
grams help children understand concepts such 
as constants, variables, and plotting with a sim- 
ple coordinate system 

ASPIC is easy for children to use, and easy for 
teachers to program—even teachers who have 
had virtually no experience with computers. For 
complete instructions, see 99'er Home Com- 
puter Magaine, Nov. 1982, pp. 64-67. 


1140 Keve x€Y-4& 
1170 RETURN 


to individual needs. For example, the 
teacher might want to limit the problems 
to the 1-through-6 times tables. Even 
simpler would be to change from 
multiplication to addition. The teacher 
might want to vary specific numbers to em- 
phasize a single fact table. All these 
changes and more are easy with ASPIC. 


ASPIC Graphics 

Our second example shows how to ex- 
ploit the graphics capabilities of ASPIC. 
This program distinguishes between even 
and odd numbers by grouping boxes in 
pairs. Н also displays graphically the nature 
of even and odd numbers. 


EVEN—ODD 


10 MAKE LEFT 

20 MAKE RIGHT 

30 MAKE SQ 

40 PRINT *HOW MANY NUMBERS?" 

50 ASK FOR N 

60 CLEAR 

70 REPEAT N 

80 ASK FOR NUM 

90 DRAW (NUM ACROSS) SQ IN 
ROW#20 COL#3 


i pA 
[o "MAKE" тт "CLEAR" 


100 DRAW (128 ACROSS) BL IN 
ROW#21 COL#1 

110 LET C=3 
120 REPEAT UNTIL NUM «2 
130 DRAW LEFT IN ROW#20 COL#C 
140 DRAW RIGHT IN ROW#20 COLAC +1 
150 LET C=C +2 
160 LET NUM-NUM-2 
170 END 
180 IF NUM=1 THEN 
190 DRAW BL IN ROW#20 COL#C 
200 DRAW SQ IN ROW#20 COL#30 
210 END 
220 END 

The first three commands are used к 
make the shapes below; they are neede 
later in the program. 


LEFT RIGHT SQ 


Lines 40-60 ask how many numbers yo: 
wish to examine. Lines 70-220 repeat thi 
following procedure for each numba 
examined: 
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The number is asked for in Line 80 and 
an equal number of squares drawn (Lines 
90-100). Lines 110-170 place brackets 
around the boxes in groups of two. Lines 
180-210 determine if there is an un- 
bracketed box, i.e., if the number is odd. 
If so, it is “shot” to the far right of the 
screen. 

At the end, it is easy to tell whether the 
sum of all entries is even or odd by men- 
tally pairing up the "'extras'' on the right 
side of the screen. This program makes it 
easy to visualize the theorem that a sum 
is odd whenever there is an odd number 
of odd addends. Computer graphics make 
tangible a concept that is usually treated 
abstractly. The “shooting” of the extra box 
is an image that sticks with children and 
brings the mathematical concepts and 
theorems to life, 
The power of ASPIC comes through in 
the structure of the program. The writing 
of the program reflects one way of think- 
ing about even and odd numbers. No 
technical jargon or obscure symbolism 
distracts from the thought. The program's 
"chunks" correspond to thought patterns 
hat clearly follow the problem. 

The third example is another program 
that uses graphics to illustrate a concept— 
in this case, “square” numbers. However 
the main purpose of this example is to 
vow how the LOOK command can con- 
trol the pace of instruction. 


SQUARES 


10 MAKE REDBOX 
: BLUEBOX 
С iLLOWBOX 
40 COLOR REDBOX RED 
50 COLOR BLUEBOX BLUE 
60 COLOR YELLOWBOX YELLOW 
70 DRAW BOX IN ROW#12 COL#16 
80 LET LOOK =0 
90 REPEAT UNTIL LOOK=1 
100 LOOK 
110 END 
120 DRAW (2 DOWN) REDBOX IN 
ROW#12 COL#17 
130 DRAW (2 ACROSS) REDBOX IN 
ROW#13 COL#16 
140 LET LOOK =0 
150 REPEAT UNTIL LOOK - 1 
160 LOOK 
170 END 
180 DRAW (3 DOWN) BLUEBOX IN 
ROW#I2 COL#18 
190 DRAW (3 ACROSS) BLUEBOX IN 
КОМ 14 COL#16 
200 LET LOOK -0 
210 REPEAT UNTIL LOOK «1 
220 LOOK 
230 END 
240 DRAW (4 DOWN) YELLOWBOX IN 
ROW#12 COL#19 
250 DRAW (4 ACROSS) YELLOWBOX 
IN ROW#15 COL#16 


w 


Lines 10-60 simply construct and color 
the boxes used in the rest of the program. 
Line 70 draws a black box (a 1 x i square) 
in the middle of the screen (Notice that 
shapes are colored BLACK by default.) 
Lines 80-110 illustrate the use of LOOK. 
Nothing will happen on the screen until 
à key is pressed, and perhaps held for a 


UNISOURCE 


Your one source for all software 
and peripherals. Here are four 
good reasons why... 


Encyclopedia/Catalog— 

Hot off the press! Ail TI 

software. All TI peri- 
pherals. Hundreds of third 
party software packages and 
accessories. You can order 
virtually anything you need 
for your Ti-99/4A using the T/ 
Home Computer Encyclo- 
pedia/Catalog from Unisource 
Electronics. Only $6, refund- 
able with your first order. 
And, you'll automatically get 
future updates. Order it 
today...from Unisource. 


Price—We know you shop around before you buy, and 

we know price is important. You can be assured of a 

competitive price from Unisource. Ask about our dis- 
count program that applies to everything we sell—no 
minimum order. You can order using our toll free phone 
number, and there's no additional charge when you use 
MasterCard or Visa. 


Special Mail Offers—Extra-special offers are often 

made available to those on our mailing list. All you 

have to do to be included is call our toll free line and 
give us your name and address. It's as simple as that. Call 
today! Unless you're a past customer (and already on our 
list) you've missed several extra-specials already. 


Availabitity—Unisource Electronics is located only 3 

miles from the TI warehouse in Lubbock, Texas. That's 

important in today's environment of limited supply on 
hot new products. 


Simplify your shopping. Go with the one source that has it 
all—Unisource Electronics. And, order your copy of the T/ 
Home Computer Encyclopedia/Catalog today. Just call us 
on our toll free hot line... 
1-800-858-4580 

(in Texas call 1-806-745-8835) 
...and give us your name, address, Visa or MasterCard 
number, and we'll charge the $6.00 plus $1.50 shipping and 
handling to your account. Texas residents add 5% sales tax. 
For mail-in orders, send to P.O. Box 64240, Lubbock, Texas 
79464. 


Unisource Electronics, Inc. 
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has two 
meanings in ASPIC. In Lines 80 and 90, it 


р . is a variable. In Line 100, it isa command 
With RF Modulator and Manuals included GAM ES that checks whether a key is down; if so, 
the variable LOOK is assigned 1; otherwise 


TEUTA the variable LOOK is assigned 0. Thus the 
9 loop in Lines 90-110 (and in corresponding 

е places later in the program) is executed un- 

Самарин FUNDS til a key is pressed. When the loop is finish- 

а Finance ed, LOOK has the value 1. Thus it must be 


none repent oe re-assigned 0 (Lines 140 and 200) in order 
to use the procedure again. 


CANADIANS! second or two. Lines 120 and 130 draw 

Ы boxes around the edge to make a 2x2 

WP wu» 3 square. The rest of the program alternates 

between waiting (Lines 140-170 and Lines 

200-230) and drawing the next “square” 

Texas Instruments number by adding an odd number of 

Home Computer т the edges (Lines 180-190 and 
CONSOI E Notice the word "LOOK" 


Home 


42.95 PHM 3006 
4295 рым 3007 
8595 рым 3016 
49.95 prim 3012 
59.95 PHM 3013 
8535 PHM 3022 
$995 PHM 3044 


Making Math Concepts Concrete 


84.95 PHD soot Maing List This program’s overlapping boxes help 
NEW ITEMS Заа РЫ 5009. Persons! бм Xie children to see that “square” numbers are 
899.95 PHP 2500 Dot Matrix Printer [H4 EE I изу = fi nay the sums of consecutive odd numbers. To 


164.95 PHM 3111 TI Writer Hope E MM e Rigs yea em make the next larger “square” number, 

164.95 PHM 3113 Microsoft Multiplan 7295 PHO 5038 Business As Library — Leave/Purc you add one to the number in the side of 
.95 P Decisions y 

149.95 PHM 3109 LOGO II MO the current square; then double that (for 

64.95 PHM 3042 Tunnels of Doom 7198 РНТ 8038 эз Aids Library — Lease/Purchase the row and the column) and subtract one 


(tape or disk) = (the overlapping box). 


OTHER APPLICATION PROGRAMS 


24.95 PHA 2612 Editor/Assm. Manual Command Modules 1 


им soo Dugnow = 1 
59.95 All Scott Foresman, Addison JM MACC Samir dde 3494 
Wesley, Milliken & Scholastic УРЫМ ee Баман Basic 4345-49 
Educational Modules Miss PHM 38 — MeeMemoy ct Fit 6a) 7 16 
39.95 All MECC Disks ro aod иии А 
39.95 PHM 3056 Alpiner А95 EO e сло! пег мау, о en arge Pt 15 0 
А ` PHD 506 ine di j e col- 
39.95 PHM 3110 Chisholm Trail 1135 pho soos add the ле xt eger row, but i in the o 
PHO 5072 / ` e 
39.95 PHM 3112 Parsec dp шй without t e. eo пит. ег 
018 А es se 
39.95 PHM 3067 Othello Hey euo ш ist vain ото bus о ive 
39.95 All Adventure Series on is Pho Sosa numbers, па Ре vantage аоеѕ sibl 
; pes " o 
Cassette or Disk 128 $5 PO 5002 puter program have over some tangible 
А device—such as а flannel board or graph 
MisPeu tz АБ а cane” DOA КЕЕ paper? Because the squares оп the screen 
2IBSPHP 1240 Ози Convoller Carat мины are not physical objects, the children must 
379.95 PHP 1250 Expansion Bo» Drive Card" EDUCATION/PERSONAL ENRICHMENY DE и , : 
DUI MEC рае, use their imagination to switch back and 
10599 РНР 1900 Бой! Siate Speech" Synthesizer 4295 рим 3002 Eariy Lear forth between the two ways of looking at 
21395 Pu 1900 Toteunane Coupier (Madem) S295 PMM 3003 
47.95 PHA awo 10" Cor Monitor 3495 PHM 3004 the odd numbers (e.g., 5 is both 2 x 3 — 1 
"ЯЗАР 70. Mie Remote Convolers Pu 199: Рим 3008 and 3 + 2). Such a program helps students 
НА 1980 Thermal Paper а . s $ 
УЭЕ pHa 2000 ^ Dual Gasset G 5195 PHM 3010 4 > prograr ps Since 
2495 PHA 2010 Monitor Cable 57.95 PHM 3015 to see one idea from different points of 
ENTERTAINMENT 25 , / 
Command Module 3995 prim 3027 меу: р T riables i 
3075 рим sop fone i 32.95 РЫМ 3008 The extensive use of string variables in 
БЕ 1; Video Game i 
32.95 PM 3023 Hunt he Wumpus 59.95 PHM 3043 the translation from ASPIC to BASIC causes 
39.95 PHM 3024 Indoor Soccer 5935 РЫМ 3029 lastic Soating — Level i PIF : 
39.95 PHM 3025 f995PPM 3060 Scholastic Spelling — Level IV ASPIC programs to run slowly. In Even— 
Pide Ed SS ss Print 2062 T keve Vi Odd and Squares, this slowness is not 
33.98 РЫМ 3033 Blackjack and Poker пат problematic. Rather, it allows time to point 
a Hos m күре SECUS j 
3993 РИМ 3038 Zerožap sume ew КОК ыт BASIC things out and to discuss the concepts in- 
38.98 PHM 3018 — Connect Four 235PHD 209 volved. It lets the children observe the pro- 
JARS РИМ 30410 Adveniere (Риме Adventure Diskette 3935 pco cess by which the concepts were built and 
7495 рим asit — Raventure а Adventure Cassete 3998 PHO 55 the illustrations drawn, Were the language 
3995 рим 3052 Tompslone Cay 21st Century a ore EC not slow, delays would have to be built in- 
Зузу рим 2094 — Chr Wwe ped to the programs. This raises a question of 
BEE ROSSER MAN iro programming: When should computer 
Sr seu a ыы n "m 3695 PHD 'oursell beginning BASIC assisted instruction focus on process and 
9 DT ^ Mystery melo " е 
Bas PHD 5019 Оше НЕ 39.95 РНТ воот when on product? Even—Odd and Squares 
TS PHO 5017 Oldies But Googles — Games и А 
igs PHO Soas — Saturday Nant Begs битен | teach by calling attention to the process, 
3495 PHD 5037 Draw poker so it is important to slow it down. Drill 
2295 PHT боо — Mystery melody (above) and Nines (following) are more 
nes ul Goodies — Games | $ 
Sis PHT 6017 Dues Gol Gender — Games Sea PHT boil concerned with product. Therefore, 
PHT 6005 Saturday Nght Bingo Т 5042 SI RM 
F95 PHT 603? Овие Ret cost i! Beginning BASIC slowness is not inherently valuable. 


Nines is a program that allows school 


PAYMENT & DELIVERY: All prices quoted are in Canadian Funds. For faster delivery, pay | children to use the computer as a data- 
by certified cheque or money order. Personal cheques take two weeks to clear. At these gathering device. The research is directed 
prices, we do not provide Credit Card sales. We can provide all items on the TI Conadion toward solving the question: 

How long a string of 9’s do you need 
before a number is divisible by a given 


i 
| 
ity? Р le, 999 is divisible b 
| Canadian Micro Works |" 
i 
è 
Н 
| 
1 


price list. Add $5.00 per order for postage & handling. Do not remit sales tax. All prices 
subject to change. Answering service: 403 426 2152; we'll call back collect. No direct soles. 


3724 91Street Edmonton Alberta Canada T6E 5M3 Continued on p. 67 
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ASSEMBLY LANGUAGE IS HERE 
AT INTERSOFT 


Powerful assembly language unleashes ail the 
might and speed of 99/4 and 4A. Assembly language 
is now made possible on disk or cassette by Mini 
Mernory Module. This all Assembly program provides 
the fastest speed ever. 

DEFEND THE CITIES 1 — Enemy aliens are atack- 
ing the five most important cities of the planet Earth. 
An alien ship orbits overhead dropping bombs on the 
city. You must destroy the bombs before they reach 
the skyline of the city and you must destroy the ship 
to end the attack. Your ship rotates 360° enabling you 
to fire or accelerate in any direction. After successtul- 
ly defending, one city, you move on to the next, which 
has increased difficulty and point values, Spectacular 
arcade action, graphics, and sound effects 

This is a full 4K of Assembly Language and re- 
quires either MMM, console and cassette or 
Éditor/Assembler, 32K, disk system and console. 

Cassette $19.95, Disk $21.95 
DEFEND THE CITIES - Extended BASIC Version 
Cassette $19.95 


COMING SOON FOR MMM 
THEON RAIDERS 
A TOTAL 3-D EXPERIENCE 


Send for free catalog. 


Intersoft 
5407 Salem Hill 
Austin, TX 78745 


Quality 
Software By: 


With Case and Power Supply add 


Tel. 303-337-5909 or 800-641-3885 


SUPER DISK 
SPECIALS 


TI-99/4A Disk Drives 
single-sided drive 


Sb .......... $215.00 
double-sided drive 
$270.00 


..$65.00 


Memorex Diskettes 
ee ... 25.95 
2 Disk Drive Kits also available 
for Peripheral Expansion Box: 
With 2 single-sided drives 


^ Shipping included for pre-paid 
VISA/M.C./C.O.D. 5% handling 


WMS 


2760 $. Havana #5 
Aurora, CO 80014 


BLOCKADE. .. from p.39 


GOTO 940 
GOSUB 2560 
GOSUB 2410 
CALL KEY (KBD, KEY, STAT) 
IF ЅТАТ<>0 THEN 1080 
GOSUB 2660 
CALL KEY (KBD, KEY, STAT) 
THEN 750 
) *#(SHOTS=0) THEN 1050 
E FHEN 1030 
SOUND (90, —7,16) 
(KEY<13)+(KEY>159) THEN 1030 
(KEY>13) * (KEY 
X*X**IMPACT GRAPHIC 
GCHAR (R (KEY) , CL (KEY) , CODE 


1000 


1070 
1980 
1090 
1100 CALL 
1110 IF 
1120 IF 
1130 REM 
1140 CALL 
) 
CALL HCHAR(G( 
CALL HCHAR(R( 
) 

1170 GOSUB 2220 
1180 IF (CODE>SS) *(CODE< 
о 

SHOTS=SHOTS+1 

IF SHOTS<LIM THEN 1030 
GosuB 2510 

GOTO 750 

REM xx4TEST FOR HIT 

IF CODE=34 THEN 1340 

If CODE=35 THEN 1400 

IF CODE=34 THEN 1460 

REM  XXSHIP DESTRUCTION 
CALL HCHAR(T4,D,GRF C1)? 
CALL HCHAR(TA4,D-2,GRF (2). 5) 
GOSUB 2150 

CALI HCHAR(T4,1, 32,32) 

D=3 

GOTO 750 

CALL HCHAR(T1,A,GRF(1)) 
CALL HCHAR(T1,A-2,GRF (2), 5) 
GOSUB 2130 

CALL HCHAR(T1,1,32,32) 

= 

GOTO 750 

CALL HCHAR(T2,B,GRF(1)) 
CALL HEHAR(T2,B-2,GRF (22,5) 
GOSUB 2130 

CALL HCHAR(G2.1,22,32) 

Be3 

GOTO 750 

CALL HCHAR(TS,€,GRF(1)) 
CALL НСНАВ (ТЗ, С-2, GRF (2) ,5) 
BOSUB 2150 

CALL HCHAR(TS,1,32.32) 

без 

GOTO 750 

END 

REM *XXINCREMENT SHIPS 
RANDOMIZE 

A-A*INT(XRND) +1 

B-B*INT SERND)-«1 


1150 
1160 


Y) CL (KEY) , 136) 
),CL (KEY) , CODE 


B)THEN 124 


+ 2010 


1570 
1580 
1590 


1600 


1610 
1620 
1530 
1640 
1650 
1650 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 

750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1850 
1840 
1850 
1869 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 


оо 


2020 


2040 
2070 
80 
2090 
2100 
2110 
2120 
2130 
2140 


> CALL 


C=C+INT CGXRND^3) +1 

D=D+INT (Z&RND*S) +1 

IF (A>28)+(B>28)+(C>28)+(D>28) 
THEN 1700 

ON INT(GSXRND^3)*1 GOTO 1610,15 
20, 1640, 1560, 1680 

RETURN 

A=A+1 

GOTO 1590 

B=B+INT (2#RND) +1 

GOTO 1590 


бото 
ІҒ А>28 


1590 

ТНЕМ 1750 
28 THEN 1770 
28 THEN 1790 


IF B 
IF C? 
D-3 
GOTO 
A=3 
GOTO 
B-3 
GDTO 
c=3 
ESC=ESC+1 

GOTO 1590 

REM ***DISPLAY SHIPS 

CALL НСНАҚ (Т1, 1,352, 5-2) 

CALL НСНАК (Т1,А+1, 55) 

CALL HCHAR(T1,A, 34) 

CALL HCHAR(T£,A-1,38) 

CALL HCHAR(T1,0*2.232, 31-6) 

IF (А<5) + (4228) THEN 1900 

CALL HCHAR(SCP1, SCP CA) , GRF (120) 
CALL HCHAR (T2, 1, 22, B-2) 

CALL HCHAR (T2, Be1, 55) 

CALL HCHAR(T2,B, 35) 

CALL HCHAR(T2, В-1. 39) 

CALL НСНАВ (Т2,В+2.32,51-В) 

IF (8<5) + (8228) ТНЕМ 1970 

CALL HCHAR(SCP2, SCP (B), GRE (150) 
CALL HCHAR (T3, 1,32, C-2) 

CALL HCHAR(TZ.C*1,33) 

CALL HCHAR (T3, C, 36) 

CALL HCHAR(T3,C-1, 40) 

CALL HCHAR(TS,C+2, 32, 31-C) 

IF (C<5)+(C>28) THEN 2040 

CALL HEHAR (SCF3, SCP (С). GRE (12) 
CALL HEHAR (T4, 1.22, 0-2) 
HCHAR (T4, D+1, 33) 
HCHAR (T4, D, 37) 

CALL HCHAR(T4,D-1,41) 

CALL HCHAR (T4, D+2,32,31-D) 

IF (D¢S)+(D>2B) THEN 2110 

CALL НСНАЯ (SCP4, SCP (D) , GRF (135) 
RETURN 

КЕМ XiXEXPLOSION 

CALL SCREEN(7) 

CALL SCREEN(11) 


1800 


1800 


1800 


CALL 


Continued on p. 60 
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Over 100 
Educational 
Programs for 


e Texas 


Instruments 
99/4A 


Dealer 
Inquiries 
Invited 


Send for FREE CATALOG 


Please Send me your 
FREE CATALOG 
For TI 


Micro-Ed, Inc. 
P.O. Box 24156 
Minneapolis, MN 55424 


You can call 
us at 


612-926-2292 


1983 59 


February 


iid == 

ES DESTINY == 

DESTINY Æ же NO NONSENSE SOFTWARE for г _conruren senvices 24 
AME M comes in disk or cassette form 
COMPUTER SERVICES y = 4 with an audio cassette and 


written instructions. 


Special Introductory Offer. Buy any software package and get а second package of the š dip. 

same or lower price ага 50% discount. Example: Buy BUSINESS PACK for $189.95 (A great ' Send me the software packages checked below 

deal — BUS. PACK includes all five $49.95 programs — INVENTORY, ORDER ENTRY, i | C. INVENTORY $ 49950 BILL MASTER $189.95 
MAIL LIST and PMS SORT.—$249.75 if purchased separately) and ger RECORD KEEPER at | с ORDER ENTRY ....... $ 49.95 0 BILL DR MO. ` $189.95 
50% off. Total cost, $284.93. You save twice, $59.80 on the BUS. PACK and $94.98 on the | OSALES... $ 49.95 BILL DR. DDS. ...... $189.95 
discount! Check our these program titles and order yours today! C MAIL LIST. $ 49.95 D BILL LAWYER ......, $189.95 


C PMS SORT . $ 49.95 D SPELLER*ENGLISH ... $ 4995 

INVENTORY * ORDER * SALES * MAIL LIST * PMS SORT * BUSINESS PACK Cincludes all five of the | EI BUSINESS PACK. . .... $189.95 07 SPELLERENGLISH 

above) * BILLING DOCTOR M.D. * BILLING DOCTOR DD S. * BILLING LAWYER * BILL MASTER * ^, ap (utes a5 of above) TO SPANISH 

RECORD KEEPER * JOD COST * SPELLER-ENGLISH * SPELLER ENGLISH TO SPANISH * SPELLER- | 2 saa mt СС $188 95 0 SPELLER*SPANISH TO 

SPANISH TO ENGLISH. DISK С CASSETTE 

All software is serialized, unlocked and updatable by the user. Destiny Computer Services | One package at list price, second package of same ar lower price 

specializes in writing custom software programs not covered by those listed above. In | 50% off (third package at list, fourth package of same or lower 

addition, Destiny carries a complete line of Direct Marker Software. Write for details. | price — 50% off, etc.) Payment must accompany order. Make 
check or money order payable to: Destiny Computer Services. 
California residents add 6% sales tax. 


“Software of the future. a NOW!" \ Destiny Computer Services 


Destiny Computer Services € 432 Edgehill Lane, Suite 35 € Oceanside, CA 92054 432 Edgehill Lane, Suite 35 € Oceanside, CA 92054 


CALL COLOR(16,4,13) 

CALL COLOR (16 13) 

CALL, COLOR (14 215) 
GOSUB 2560 

RETURN 

REM XX*1NSTRUCT IONS 

CALL CLEAR 


DATA RESCUE BLOCKALDE....irom p.59 


2150 CALL SCREEN(S) 
Extended BASIC and Joysticks 2160 CALL SOUND(100,-7,12,110,24, 172 
Required 0,25.140,28) 

Can you recover the stolen data CALL SOUND(800,—7.22,110,28) 
bank modules from the Meapzorp CALL SCREEN(Z) С EE 
spacecraft and return to earth al! of TOTAL=TOTAL+1 BOSE: Z510 _ | 

RETURN CALL СОСОК (5,9,1) 
the knowledge accumulated over the REM EXEELASH эноо FALL COLOR(G; 12, 1) 
last 3000 years? CALL SCREEN(7) 2910 CALL COLOR(S 

Or will the evil Meapzorps use this CALL SCREEN(2> 2820 CALL SCREE! 
knowledge to rule the universe? PRINT "PRES 

The future is in your hands. 


RETURN | ENU AND SCORE" 
Dealer Inquiries Invited 


«ENTER: FOR М 
SPACE» FOR 
ALPHANUMERIC 


REM %%%5ЕТ UP SCREEN FIRING MODE" 


CALL CLEAR KEYS> TO FIRE": : 
THIS GAME FEATURES: CALL SCREEN (2 2840 PRINT "RELEASE ALL KEYS FOR DE 
GOSUB 2460 FENS : 


* Arcade Action GOSUB 2560 2850 PRINT "««WITH 99\4A CTRL AND F 


CALL HCHAR(21,1,42,128) ETN" "KEYS EXTEND RANGE OF F 
PRINT "firing kXXXX*Xxx Xx*x13L ОА IRE" 
DINGS" 2660 PRINT "AND ALFHALOCK SHIFTS AI 
PRINT "*'mode < иж M OF": :"LETTER KEYS?» «TO SHIF 
ssi" T AIM OF NON ALPHA KEYS D 
PRINT "жегдадесжжжжжжзяжижиж EPRESS E 

хаах" 2870 PRINT "BOTH SHIFT KEY АМО NON 
PRINT : ¢ : : : ALPHA": :"KEY TOGETHER» : 
CALL HCHAR(19,1,42,192) zBgo THEN 2910 

CALL VCHAR(13,2,42,12) 2890 
CALL VCHAR(13,31,42,12) 2900 
RETURN zio 
REM X*XXFIRING SIGN ON 2920 REM  X**TITLE/SCORE / MENU 

2410 FOR SET-9 TO 11 2930 CALL CLEAR 

4420 CALL COLOR(SET,2,14) 2940 CALL COLOR (3.7.1) 

NEXT SET 2950 CALL COLOR(8, 12,1) 

RETURN 2950 GOSUB 2510 

REM XXXFIRING SIGN OFF 2970 PRINT " NIGHT BLOCKADE": 
FOR SET-9 TO 11 7" BY ANTS REIGO" 
CALL COLOR (SET, Л, 2) 2980 PRINT " "TOTAL; "SUNK": + A 
NEXT SET CCURACY"; INT (TOTAL/ TOTSHT #100) 
RETURN ; "PERCENT": > 

КЕМ XX**LOADING SIGN ON 2990 PRINT " PRESS NUMBER": :" -1 
FOR 5ЕТ=З TO 7 - NEW GAME": :"  -2- CONTINUE" 
CALL СОГОН (ЅЕТ, 12, 2) z 
NEXT SET 3000 PRINT :" -3- END" 
RETURN STRUCT ION! 
REM  £*XLÜADING SIGN OFF CALL KEY(O,K,. 5) 

FOR ЅЕТ=5 TO 7 IF S=0 THEN 3010 

CALL COLOR (БЕТ. 2.2) iF (К<49) +00252) THEN 5010 


* 3-0 Perspective 


* Multiple Screens 
© 3 Skill Levels Ex 


To order, send check or money order to: 
KUHL SOFTWARE 
412 SW 15th Avenue, Rochester, MN 55901 


Only $10.95 on Cassette 


(Minnesota residents add 5% sales tax) 


COMPUTER 
CASSETTES 


THE WORLD'S FINEST 
Data media for all microcomputers. 
Used nationwide by software manufac- 
turers, hobby schools and busi- 
nesses. Premium 5-screw shell with 
leader fits ali standard recorders. 


"o s4- IN 


SATISFACTION CUARTO On MONEY oN i NEXT SET SL XN-k-48 
Es AR Я 
а Мый вата REM T33RADAR SCOPE id 
[E — [rr so [crar] Мина шу 1 шш. 32 борин ало Mode: 
[E20 с то 00 |C WOO] addivonal doz $.50. For parcel ALL VCHAR(GDZ,N. 159,8) CL (46) =26 
поет [CI ЗЕ АСОБЕ RETURN Rund 
ise You лон анана CALL 213/710-1430 REM £*13RADAR SCAN BOTO 710 


CALL 500мр (170,356,18) 
CALL СОРОК (15,12,13) FOR F=} TO 4 

CALL COLOR(16,14,1 CALL SOUND(100,600,0,7060,0,-2, 
CALL COLOR(14,12,13) o) 

2700 CALL COLOR(16,11,13) 5150 CALL SOUND(100,110,282? 


ud REM XXXMISSILtz IMPACT 
YORK IO"Computeruore 


24573 Kiltridge St.. 99 Canoga Park. CA 91307 
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WINCHESTER DISK PRODUCT ANNOUNCEMENT 


MYARC, INC. announces its Winchester Disk and Contr 
and reliability to your TI 99/4 microcomputer. Our 
ment and MYARC’s error correction codin 
in 5 or 10 Megabyte models, the easil 


of 4 hard disks. That's 40 Megabytes of on-line storage! 


MYARC packs this and much more into its WDS/100 system at a competitive price. 
IT OFFERS: 


* Direct interface with the TI 99/4 operating system 
* Upward compatibility with TI's floppy disk system 


* Complete array of disk utilities 
* Flexible configuration 
* Easy installation 


Write for additional product 
and pricing information to: 


oller, the WDS/100, which brings hard disk capacity 
"Unix' like “directory manager” features robust file manage- 
g provides excellent program and data file integrity. Available 
y installed WDS/100 can grow as you grow to accommodate a total 


* Reliable backup 

* State-of-the-art ECC 

* Customized directory management 

* Winchester reliability and high speed performance 
* Special ‘Чите of day" clock option 


MYARC, INC. 


P.O. BOX 35 IN EAST HANOVER, NJ 07936 


BLOCKADE 


60 NEXT T 


( CALL SCREEN(CIÓ) 

О CALL SCREEN(2) 

о CALL SOUND (500, -7.0) 

CALL SCREEN(C7) 

CALL SOUND (500, -7, 15) 

CALL SOUND (S00, ~7, 26) 

CALL SCREEN(14) 

CALL SCREEN(11) 

CALL SCREEN(2) 

IF SM=0 THEN 920 

CALL CLEAR 

CALL SOUND (900, 20000, 28) 

CALL SOUND (1, 20000, 28) 

GOSUB 2410 

GOSUB 2510 

рАМ= ІМТ (RND#2) +1 

IF ра LIM THEN 2870 

O PRINT damage report": : 

z 0: :U"MISSILE IMPACT HAS WIPED 

OUT": : INT (DAM/LIM#100) ; "PERC 

ENT" 


550 PRINT "OF REMAINING FIRE POWER 


PRINT = £s 

LIM-LIM-DAM 

D MIS-MIS*1 

CALL SOUND (3000, 20000, 28) 

О CALL SGUND(1,110, 28) 

CALL CLEAR 

о GOSUB 2560 

GOTO 730 

O REM  XXXDEFEAT MESSAGE 

50 CALL CLEAR 

o GOSUB 2510 

O PRINT " THE BLOCKADE IS BROKE 
Е ы THE WAR IS LOST": 


7400 CALL SOUND (3000, 20000, 28) 
7490 CALL SOUND (1, 20000, 28) 


+ GOTO 619 


REM  ***MISSILE LAUNCH 
CALL HCHAR(T1,1,22,4-2) 
CALL HCHAR(T1,0*1,3X) 
CALL HCHAR(TL,A, 34) 
CALL HCHAR(T1,A-1,38) 
CALL HCHAR(T1,A+2,32,31-A) 
IF (ACS) +(A>2B) THEN 5580 
О CALL VCHAR(T1-1,A~1,136) 
CALL VCHAR (T1~ 


CALL GCHAR(T1-3,A-1,CD> 

О CALL VCHAR(T1-3,A-1, 136) 
CALL SCREEN(7) 
CALL 


УСНАК (T1-1,A-1,32 
CALL VCHAR(T1-4,A-1,43 
GOSUB 2220 

CALL VCHAR(CT1-4,A-1,32,4) 


CALL VCHAR(T1—3,A~1,CD) 
O RETURN 
О CALL HCHAR(T2,1,22,B-2) 


© CALL НСНАК (Т2, В+1, 55) 
CALL HCHAR(T2 
CALL HCHAR(T2 
CALL HCHAR(T2,B+2, 31-B) 
IF (BSS) +(B>28) THEN 5750 

о CALL VCHAR(T2-1,B-1,126) 

б CALL VCHAR(T2-2,B-1,63) 
$770 CALL 
3780 CALL 3 
*790 CALL SCREEN(7) 
3800 CALL VCHAR(T2-1,B-1,5 
3810 CALL VCHAR(T2-4,B-1,4 
3820 GOSUB 2220 

i О CALL VCHAR(T2-4,B-1.32, 3) 
5840 CALL VCHAR(T2-3,B-1,CD) 
3850 RETURN 

$850 REM *k*DEFEAT MESSAGE 
2870 CALL CLEAR 
2880 GOSUB 2510 
3890 LIM=0 

2900 PRINT " 


2910 GOTO 5480 


THIS GUN EMPLACEMENT 
HAS BEEN DESTROYED” 


Send in your Photos and Anecdotes 


Do you have a favorite 
photograph (color or black and 
white) featuring an unusual ap- 
plication of your Home Com- 
puter? Would you like to share 
your unusual or amusing anec- 
dotes relevant to Home Com- 
puting? 99’er Home Computer 
Magazine will pay $25 for items 
it publishes. Material chosen 


will be subject to the same 
copyright treatment as “Letters 
to the Editor” as set forth on the 
Masthead page. No submis- 
sions can be returned. Send 
anecdotes and copies of photos 
to: Pot Pourri Editor, 99’er Home 
Computer Magazine, 1500 
Valley River Drive, Suite 250, 
Eugene, Oregon 97401. 


Dealer 
Inquiries Welcome 


THE 99/4(A) 
PROGRAM EXCHANGE 


о 


* our prices are lower 
ж our service is faster 

э Selection from hundreds of programs 
in our rapidly expanding user 
written and translated software 
catalog - only $2.00 per program! 

* For those who submit programs 
the exchange rate is 5 for 1! 

* Newsletter, 3rd party and T.I. 
hardware & software and much, 


much more. 

SEND YOUR ONE TIME 
MEMBERSHIP FEE OF $5 to 

THE 99/4(A) PROGRAM EXCHANGE 


P. O. BOX 3242 
Torrance, CA 90510 


J&KH зоғмлве did 


2820 S ABINGDON ST. * ARLINGTON, VA 22206 « (708) 8204191 


SUPER CATALOGER 


MULTI-DIBK CATALOG PROGRAM 


Have you ever forgotten on which disk a particular program is 
located? Imagine being able to determine in just a few seconds 
which disk contains the program you're searching for! SUPER 
CATALOGER accepts up to 500 filenames from as many as 63 
disks and produces a sorted catalog on any printer. And it’s fast foo! 

an Assembly Language subroutine sorts 200 filenames in six 
seconds! Requires: T-Extended-BASIC, memory expansion, disk 
drive and printer. Spacisl Introductory price: $19.95 postpaid. 
Verginia residents add 4% sales tax. 
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If you are going to connect the 83A to the TI-99/4A computer, 
you will need to alter the RS232 cable connecting the printer to 
the TI RS232 interface card. The wires to pins 11 and 20 must 
be interchanged on one end, or the computer will keep writing 
to the 83A even after the buffer is full, resulting in incorrect or 
lost information. 


Graphics 

The 83A comes standard with a fixed set of block graphics 
characters. These characters are accessible with ASCII values 128 
through 191, and repeated again at ASCII 192 to 255. The same 
type-styles for characters (such as condensed, or enlarged) can 
be assigned to block graphics, expanding their range of graphic 
effects. 


Documentation 

The 83A includes a 75-page user's manual, and 7-page instruc- 
tion manual. Both are informative, but finding specific infor- 
mation can be time consuming. The information presented could 
have been better formatted. Some of the explanations are too 
technical for the average consumer and are geared more for the 
hobbyist and serious programmer. 


Olive-1™ 

If you already own an Olivetti PRAXIS electronic typewriter— 
or are thinking of purchasing one—correspondence-quality print- 
ing with your Home Computer is now possible with the addition 
of the Olive-1 RS232 interface kit. If you do not own an Olivetti 
PRAXIS typewriter, the Olive-80'" typewriter/printer package 
is available from The Olive Branch Association, Ltd. for a sug- 
gested retail price of under $750.00. The Olive-1 interface alone 
sells for a suggested retail price of $249.00. 


Special Features 

The Olive-1 is a serial communications interface (RS232), com- 
patible with the T1-99/4A. The Olive-1 lets you convert the Olivet- 
ti PRAXIS typewriter into a powerful letter-quality printer. If 
you have completed one of the more complex HeathKit'" pro- 
jects (such as a stereo amplifier) you can probably install this in- 
terface yourself. If you lack the necessary skills, Olive Branch 
will install the interface for $50.00. 

The Olive-1 is a grey box measuring 1.5” x 5°? x 5.25”. It has 
three connections. The first is a 9-volt cable supplied from a 
calculator-type power supply. (Note: Two AC wall outlets will 
be required, one for the PRAXIS and one for the Olive-1). The 
second is a flat ribbon cable which you must install in the PRAXIS 
typewriter. The third is the RS232 cable which connects to the 
RS232 interface card in the TI Peripheral Expansion Box 

One feature really sets this printer apart from the others: You 
can, at any time, stop sending information from the computer 
and type right on the paper from the typewriter keyboard. Olive 
Branch has not, however, made provisions for transmission from 
the keyboard back to the computer. 

The PRAXIS typewriter is capable of printing up to 165 
characters per line at a speed of 12 characters per second. Used 
as a typewriter, it contains a 10-character buffer with automatic 
correction. The Olive-1 gives the PRAXIS a 165 character buf- 
fer, and can accept three baud rates: 110, 300 and 1200 bps. The 
PRAXIS also features an interchangeable daisy-wheel printing 
element. 

The following is an example of the PRAXIS type: 


Olive-] TM 


At the tir 
format wit 
MANUAL wi. 
геріѕсеге‹ 
comes off 
the initi: 
testing o 


Documentation 

The Olive-1 comes with two separate manuals. The installa- 
tion manual is very clear and must be read completely if you 
decide to do the installation yourself. Our feeling is that an ex- 
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single character or changing the margin alignment? These 
capabilities are luxuries for some users, necessities for others, 


After the Honeymoon 

Looking ahead, think about operating costs and 
maintenance—especially in terms of the two major consumables: 
(1) ribbons and (2) print-heads or daisy-wheels. Before choos- 
ing between two similar printers, compare the costs of replac- 
ing these items. Find out the estimated life of each, in terms of 
total characters printed. How convenient is it to replace a rib- 
bon? Can you replace the print-head, or is that a service center 
procedure? 

If you follow these guidelines in making your purchase, you 
will easily learn to live with, and even love, your new printing 


partner. 


perienced technician should do the job—to ensure proper opera- 
tion and to avoid damage to the PRAXIS. 

At the time of our evaluation, the user's guide was in a provi- 
sional format with the attached statement ‘‘The forthcoming 
OLIVE-80 USER'S MANUAL will cover in depth what the pre- 
sent text can only hint at. Every registered OLIVE-80 owner will 
receive the user's guide as soon as it comes off the press." 

The 18-page provisional manual covers the initial connection 
and testing of the installation. This guide lacks information on 
utilizing the super-fancy printing capabilities of the system, but 
much of this can be figured out by most users. Besides, the system 
is very useful without all the ‘‘bells and whistles."' 


General Comparison of Printers 

Now let’s make some general comparisons so that you can bet- 
ter choose a printer that will fit your needs. 

If, for example, type-styles are a major concern, the Gemini-10 
has an outstanding selection. It is also capable of dot-graphics, 
as are the Т] 99/4 Impact Printer and Print Mate 99 printer. If 
speed is of the utmost importance, the Microline 83A will finish 
first at 120 cps, although the Print Mate 99 and Gemini-10 are 
not far behind at 100 cps. 

Three printers have wide carriages—the Microline 83A, a wide- 
carriage model of the Gemini-10 (the Gemini-15) and the wide- 
carriage model of the PrintMate 99 (the PrintMate 150). 

For quality of print, the Olivetti is in a class by itself. It is a 
relatively slow printer with single-sheet feed only, but its daisy- 
wheel provides letter-quality characters. 

Now down to the money. It is misleading to make quick com- 
parisons of suggested retail prices without considering hidden 
costs. You have to consider the cost of ribbons: $2-$5 for the 
spool-type used on the Microline 83A and Gemini-10, and $8-$16 
per cartridge for the others. Also, the cost of different paper types 
may be a consideration. 

These many factors make your decision a complex one, but 
it is worth the effort to take the necessary time in selecting the 
printer that will best fit your requirements. 


For Further Information: 


On the Gemini-10 Printer contact: Оп the PrintMate 99 Printer 
Star Micronics, Inc. contact: 
Suite 216 Micro Peripherals, Inc. 
1120 Empire Central Place 4426 South Century Drive 
Dallas, TX 75247 Salt Lake City, UT 84107 
On the Microline 83A contact: i 
Okidata Corp. On the TI 99/4 Impact Printer 
111 Gaither Drive Texas Instruments 
Mt. Laurel, NJ 08054 Consumer Relations Dept. 
On the Olive-1 Kit contact: P. O. Box 53 
The Olive Branch Lubbock, TX 79408 
Association, Ltd. 
26291 Production Ave. Ste. 205 
Hayward, CA 94545 


Olive-1 and Olive-80 are trademarks of The Olive Branch Association, Ltd. Print- 
Mate is a trademark of the Micro Peripheral, Inc. HeathKit is a trademark of the 
Heath Company. 
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YCAN Systems. Inc. 


Texas Instruments Software 


INVENTORY.. 
ORDER ENTRY 
SALES...... 
MAIL LIST.. 


$49.95 
-$49.95 
-$49.95 
-$49.95 


BILLING 
BILLING 
BILLING 
BILLING 


MEDICAL..$189.95 
DENTAL...$189.95 
LAWYER...$189.95 


JOB COST........9189.95 
RECORD KEEPER...$189.95 


PMS SORT... «$49.95 


Other 


MASTER...$189.95 


Products 


We have software for the Atari, Apple, Kaycomp 


Eagle, 


most CP/M based computers 


and many 


others. Call or write for more information. 


Ask about SOLID WOOD computer furiture. Customed 
designed by Gee! Rogers Wood. 


Want to Get Published? 


99'er Home Computer Magazine is look- 
ing for articles in all areas of interest that 
concern Texas Instruments personal com- 
puters. Here are the kinds of articles that 
we want you to write for us: 
eAre you a businessman, professional, 

hobbyist, scientist, or engineer with an 

interesting microcomputer application? 

Tell us how it works, what problems 

you've had to overcome, and what 

recommendations you have for others. 

We're especailly interested in sharing 

user-written software with our readers. 

* Have you recently purchased a piece of 
hardware or software that hasn't quite 
come up to your expectations, or has, on 
the other hand, impressed you with its 
performance? We're looking for com- 
prehensive product and book reviews 
from different perspectives. 

*Are you an educator or parent with 
something to contribute to computer- 
assisted instruction (CAD? We're always 
looking for new ideas and fresh ap- 
proaches to educational problems. 

* Have you created any unusual computer 
games or simulations? Let our readers ex- 
perience your excitement and pleasure. 

* Perhaps you've modified your microcom- 
puter or have interfaced it with some 
unique or useful hardware. Send us your 
how-to-do-it story. 

These are just some ideas. Perhaps you 
have others. Don't worry if you're not a 
professional writer. Our editorial staff 
Stands ready to help polish up your 
manuscripts. And we'll be more than hap- 
py to send you a copy of our author's 
guidelines. 

Please send your double-spaced typed 
manuscripts, plus disks or casettes (record- 
ed on both sides) if the article includes pro- 
gram material, to: 

99'er Home Computer Magazine 
Editorial Dept 
1500 valley River Drive, Suite 250 
Eugene, OR 97401 
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All of these have been donc. Try to come 
up with something original. 

Set up a sequence that will support the 
theme. For example, if the theme is to 
escape a burning building, maybe the 
adventurer should pour water on a key 
(otherwise too hot to handle). If the adven- 
ture takes place in Darkest Africa, maybe 
you should have the hero meet up with a 
lion, which he mu е with a bow and 
arrow. Now let him tind a bow, but ma 
him fashion his own arrows 

Make up a list of objects that are in kcep- 
ing with the sequence. To pour water, you 
will need a source and some kind of con- 
tainer. To Kill the lion, you'll have to add 
a lion, a bow, a knife, a bowstring, and a 
tree branch (for the arrows). You may want 
to add a tree and make the hero cut a 
branch. 

Make up a list of verbs your program can 
understand. To kill that lion, you will need 
words like cul (branch), whittle (branch), 
tie (bowstring), fire (arrow or bow), and kill 
(lion). Don't make the list too long, and 
provide alternative words that will be legal: 
(e.g. "hack" for “cut. 


All programs on disk. 
Extended Basic required. 


Master card, Visa, check 
or money order. 
California orders add 6% 
sales tax. 


YCAN Systems, Inc. 
4037 Johnson Drive 
Oceanside, Ca. 92056 


(619) 758-1633 


Draw up a map. First enter the usual 
connections. Then add the more devious 
ones that require the player's imagination. 
Start adding objects to the rooms. Spread 
the objects around so that, for example, 
the knife, the bow, and the bowstring are 
not in the same or adjoining rooms. 

Write a list of room descriptions. Try to 
describe everything visible but don't give 
too many details. You could chew up too 
much memory for the adventure to fit in- 
to your computer. 

Now you can begin writing that great 
adventure epic that you have been dream- 
ing of. After it has been written. and 
debugged, ask a friend (or enemy) to give 
it à try. Accept any constructive criticism. 
The game may be too hard or too easy. 
Maybe it has some illogical events. Listen 
to your critics carefully. You can never tell 
how difficult your adventure is, because 
vou created it. You know that he has to 
make an arrow to kill the lion, but unfor- 
tunately no one else may think of it. Hav- 
ing completed your adventure, you can 
congratulate. yourself on joining the il- 
lustrious ranks of adventure creators, just 


like Scott Adams! 


DON'T LET ANYONE 
GIVE YOU A BUM STEER 


When it Comes to Marketing 


Q 


Your Software... 
For Expert Advice Call the Professionals! 
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ASPIC. 


any pattern that will let us predict how 
many 9's we need? 


NINES 


„Нот p.58 


10 CLEAR 

20 PRINT "WHAT IS THE DIVISOR" 
30 ASK FOR DIV 

40 REPEAT UNTIL DIV =0 

50 PRINT “THE REMAINDERS ARE:” 
60 LET КЕМ =9 

70 REPEAT UNTII 
80 LET REM - REM 
90 END 
100 PRINT REM 
110 LET COUNT- I 
120 REPEAT UNTIL REM = 0 

130 LET REM = I0*REM 

140 LET REM = REM +9 

150 REPEAT REM/DIV 

160 LET REM =REM-DIV 

170 END 

180 PRINT REM 

190 LET COUNT =COUNT +1 
200 END 
210 PRINT “ТНЕ NUMBER OF RE- 

MAINDERS WAS” 

220 PRINT COUNT 


REM<DIV 
DIV 


230 PRINT "WHAT IS THE DIVISOR” 
240 ASK FOR DIV 
250 END 


Nines performs divisions for children, who 
might otherwise produce errors that would 
spoil the patterns. Of key interest here is 
the sequence of remainders obtained in 
dividing strings of 9's. The number of re- 


mainders needed to get a 0 remainder is 
the number of 9's we are looking for: 


027 
37 [999 
0 
99 9 was the first remainder 
74 
259 25 was the second remainder 
259 
0 0 was th | remainder 


In Nines, the successive remainders are 
displayed until the remainder is 0, then the 
number of remainders is displayed. Lines 
20-30 ask for the first divisor. Lines 60-110 
calculate, print and count the first re- 
mainder. Lines 120-200 handle the rest of 
the sequence as follows: Lines 130-140 
"bring down the next 9" as we do in the 
long division process. Lines 150-170 com- 
pute the remainders (Note that Lines 70-90 
and 150-170 have the same effect. Either 
can be used in both places if you wish!) 
Line 180 prints the remainder. COUNT, 
which keeps track of the number of re- 
mainders, is increased in Line 190. Lines 
210-220 print the total number of re- 
mainders needed. Lir 240 ask for 
the next divisor, and Line ) returns Con- 
trol to Line 40. To stop the program, enter 
O as a divisor 

Nines happens to bring up a typical 
mathematical question: How do we know 
if the division will come oul even? If we 
use a divisor oi 6, for example, it won't 
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work! This will cause an infinite loop in 
Lines 120-200. The program will keep prin 
ting out remainders “forever” or until the 
number of remainders gets too large for the 
computer to handle. (It will certainly seem 
like forever.) To stop the program, you 
must use the ASPIC break key, which is the 
?. (You may have to hold it down for a 
second). Рай of the research then becomes 
the question: “For which divisors will | pet 
an infinite sequence of remainders?” The 
process of gathering data to answer one 
question raises new questions! This is very 
common in creative mathematical work. 

The programming in Nines shows the 
value oí the REPEAT UNTIL command in 
ASPIC. The loop structure їп BASIC 
(РОК... NEXT) would require us to know 
how many remainders we will need. Bul 
this is precisely what we are trying to find 
oul! The use of an IF statement is necessary 
in BASIC. This illustrates the difficulty 
beginner faces in trying to express thoug| 
patterns clearly in à computer language 
like BASIC. In ASPIC, all groups of com- 
mands that are to be repeated are labeled 
REPEAT! (It should be noted tor those who 
know the Pascal language that REPEAT. 
UNTIL in ASPIC is an entry-checking loop. 
There is no exit-checking loop). 

The four programs given here show dif- 
ferent ways a computer can be used in the 
classroom. We hope that teachers will be 
able to take these as models for designing 
and writing their own programs in ASPIC. 
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PrintMate 150 


THE MOST ADVANCED PRINTER IN ITS CLASS. 


Good news for mictos sten) and personal 
corhpüter ujers! MPL offers four wide cartag 
printers with excellence In pilcé апа perfor 
"face. The|two "А? Vertiohs of PrihuMate" 
150 feature a factory installa "Son Switch 
ffont panel keypad, with à АК buffer on 
TrintMaté!*150 model А! dnd a 16K Бове 
оп madel A2. PrintMale! 150 models В| 
and BÈ ale factory equipped with a 2K and 
16K шет, respectively. Private! 150, 
rhodels Have an exceptional set af aut 
landing graphies аги fort cappbliies, 
ptional expansion, and other tdVariced 
featurds that differentiate (he ихе? 
150 fron) it competitive rivals as thie 
supetior performer, А bold claim? The 

strong and widespréac acceptance of the 
excellent PrintMate'™ 150 Is based an 


outstanding user features: 
HIGH SYSTEM THRUPUT-— 150 charac: 

ters per second advanced lagle seeking 
Lihat printing wich an accelerated! print head 
slew rate and rümaround makes Prinl Mate: 
150 а high speed performer 
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Selected апа PrintMate 150 responds (o 
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tion. With the "SoftSwitth! you can um 
off the printer.— even unplug Кала Print- 
Mate!" 150 wil retain every decal in its 
non-volatile memory. The " SóftSwitch 
may be added to the PriniMale?" B model. 
EXPANDABLE PRINT BUFFER- PrintMate™ 
15р models A2 and B2 have a factory 
Installed 16 buffer. Both the АК buffer 
model А! and the standard 2K buffer model 
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easily defined and edited fof printing directly 
ного your computer 
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